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Simple  Endowments  and  Insurances  Involving  a 

Return  of  Premiums 

With  Simple  or  with  Compound  Interest. 


D.   p.  FACKLER. 


THESE  problems  having  been  lately  brought  to  my  attention 
with  some  practical  bearings,  it  has  appeared  that  some  of 
the  investigations  might  be  of  interest  to  the  Society,  and  at  the 
suggestion  of  some  members  I  take  pleasure  in  presenting  them. 

Children's  Endowments  have  not  been  very  popular,  and  it  was 
thought  that  by  making  the  premiums  returnable  with  simple 
interest  at  four  per  cent.,  in  case  of  a  child's  prior  death,  such  con- 
tracts would  be  more  attractive.  A  return  with  compound  interest 
was  not  proposed  at  tirst,  because  it  was  thought  that  the  formula 
would  be  extremely  lengthy  and  also  that  the  resultant  premiums 
would  be  unpopularly  high.  Full  investigation,  however,  showed 
that  both  of  these  expectations  were  mistaken,  as  will  be  shown 
further  on. 

The  Text-book  of  the  Institute  gave  no  assistance  in  these  mat- 
ters, containing  only  very  cumbersome  formukv,  and,  after  finishing 
the  work  above  mentioned,  my  managing  clerk,  Mr.  M.  W.  Torrey, 
tried  to  make  up  a  short  formula  for  a  limited-payment  insurance 
policy  having  mortuary  dividends  (during  the  premium  period) 
equal  to  the  premiums  paid,  with  compound  interest  at  a  rate  less 
than  the  standard.  His  results  seem  interesting  enough  to  present 
(see  pages  12-13),  ^^^  they  certainly  are  much  more  compendious 
than  anything  I  have  discovered  in  the  Text-book,  after  making  all) 
the  corrections  stated  in  the  Errata.     (See  same,  pages  293,  etc.) 
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The  formula  for  the  net  annual  i)rcmiuni  for  a  Simple  Endow- 
ment payable  if  alive  at  age  x-{-n  with  return  of  loaded  premiums 

in  case  of  prior  death  is 

_     ^D, . ,. 

(')  ""-"nTZN -i,'-(R:-R..„-„M ) 

in  which  g  is  the  factor  for  obtaining  the  gross  premium  from  the 

net.  , 

For  return  of  simple  tabular  interest,  let  us  designate  one  years 
interest  on  the  loaded  premium  {grr)  by//  then  the  interest  insur- 
ance component  each  year  will  be  as  follows  for  each  premium  : 


+ 


1     t  cc 


q: 


DC 


DC 

I 

+ 
QC 


QC 


+      t 
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^     ^^    ^      ^ 


^     ^^      ^ 


•a     O 
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Let  us  now  consider  the  three  vertical  columns  of  bracketed 
quantities  on  the  right,  and  designate  2R,  by  Z,. 
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Then  the  sum  of  the  ist  column  =  Z, — Z^^,^.     The  2d  = — «Ri+„ 

and  the3d  =  —  ^  ~^  -'  M^+„  and  all  to  be  multiplied  by  /,  {=ig  tt). 
2 

Then 

(2)   7r,= ^^ -^-^— r- 

Denom.  of  Eq.  (i)+^^'  lZ—Z,^,—n\^,^—^  K'^-T^)  \j^\ 

The  formula  for  a  return  of  all  premiums  with  compound  inter- 
est at  the  standard  rate  is  easily  found  as  follows  : 

In  case  there  were  no  expenses,  the  premium  required  would 
be  the  sum  which,  paid  annually,  would  amount  to  $1,000,  at  the 
end  of  71  years.  This  would  yield  $1,000  to  all  the  survivors,  and 
in  the  other  cases  would  enable  the  company  to  return  all  premiums 
received,  with  compound  interest. 

Designate  loaded  premium  by  gq),  then  the  loading  =(^ — i)  (p. 

As  all  the  expenses  have  to  be  borne  by  the  survivors,  let  us 

suppose  that  the  expenses  of  each  year  are  accumulated  to  the  end 

of  the  term  and  then  paid  by  the  survivors.     At  the  beginning  of  the 

term,  the  present  value  of  the  expenses  on  a  single  policy  will  be 

,         .       N— N,,„ 
(^_i)  (p     -  ^   -+" 

Multiplying  this  by  /,.  would  give  us  the  present  value  of  all  the 
expenses  on  all  the  policies  on  a  group  of  4  persons  insured  for 
$1,000  each.     Multiplying  this  by  the  compound  interest  factor  r 

raised  to  the  ;7th  power,  r"= —  and  dividing  by  /,+„,  the  number  of 

V", 

survivors,  gives  us  the   share  of  expenses  to  be  borne  by  each 
survivor  : 


(p- — I)  q)  -^ i+^'X^X — ■ 


Multiplying  numerator  and  denominator  by  v",  and  canceling, 
we  get 

This  is  the  share  of  the  expenses  which  each  survivor  must  earn 
in  addition  to  the  $1,000,  if,  as  premised,  all  expenses  are  accumu- 
lated, and  then  paid  by  survivors. 

Now  let  us  designate  by  F  the  amount  of  $1.00  per  annum  in 

n  years  ;   then  -— ^  =  the  amount,   which,  jxiid  in   ap.nually,    will 

amount  to  $1.00  in  11  years.     Then  it  is  evident  that 

loaded  premium=f/j'^^      -A\,ooo-{-{g — 1)  ^  -i— — :!^' I 
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then  <fJg  F=  I  ,ooo+(^—  I )  c()       ~    "*-" 

and  transposing,  factoring  by  <p  and  dividing,  we  obtain  the  net 
annual  premium  per  $i,ooo. 

,  ,  i,ooo 

(3)  9= N_N 

which  seems  surprisingly  simple  when  compared  with  formula  (2). 
It  may  be  interesting  to  have  some  examples  of  the  results  from 
these  formulae,  and  I  give  the  following  gross  premiums  based  on  the 
Actuaries'  Table  and  4  per  cent.,  for  age  10  ;  loading  15  per  cent.: 
Simple  End.  of  $1,000  at  21,  Prem's  returnable  without  int.,    $81.88 

with  ^%  simp,  int.,    82.50 

"         comp.   "       82.57 

at  25,      "  "    without  interest,         54-94 

with  simple  interest,   55.66 

"    comp.         "  55-78 

The  net  premiums  in  the  2d  and  3d  of  these  cases  were  tested 
by  the  Accumulation  Formula  with  satisfactory  results. 

To  provide  for  insurance  and  a  return  of  all  premiums  with  com- 
pound interest  at  the  standard  rate  is  manifestly  impossible.  The 
ordinary  return  premium  life  policy  merely  returns  the  actual  pre- 
miums without  interest.  It  might  be  practicable  to  return  all 
premiums  with  compound  interest  at  a  rate  considerably  below  the 
assumed  standard  rate,  but  the  best  terms  can  be  made  where  the 
return  premium  contract  also  extends  over  only  a  limited  period, 
as  in  the  usual  "  fuoriuary  dividend  "  plans. 

To  find  what  net  premium  must  be  charged  for  n  years  to  give 
whole-life  insurance  and  return  the  loaded  premiums  with  com- 
pound interest  at  the  low  rate,  i,  m  case  death  occurs  during  the 
first  m  years,  we  proceed  as  follows  : 

To  avoid  long  subscripts  and  shorten  the  equations,  assume 
the  age  of  issue  to  be  40  and  that  w  =  5  years.  Designate  the 
gross  premium  required  by  gn.,  then  the  value  of  the  compound 
interest  return  premium  insurance  to  be  given  will  be  as  follows 
for  each  premium  severally  : 

ist.  git (ao(i+o+C4:(i+o'+C4.(i+o^+c«(i+o^+C44(i+o') 

2d.  gn  (C,(i+0+C,,(i+0'^+C43(i+0^+C«(i+0^) 

***** 
5th.   ^TT   (0,4(1+0) 
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Adding  the  quantities  within  the  parentheses  vertically,    and 
factoring,  we  see  that  this  part  of  the  insurance  is  equivalent  to 

^;r  [(M,o— M,,)(i+0+(M4.-M«)(i+^r+etc.-|-(M4,-M«)(i+0^] 
As  M45  is  in  each  combination,  we  reduce  the  quantities  within 
the  main  brackets  to 

M,„(i+0+M,,(i+0'+etc.  +  M«(i+0^-M«X*. 
where  b  is  the  amount  of  $1.00  per  annum  compounded  for  5  (or  w) 
years  at  i  per  cent. 

If  we  multiply  all  the  above  terms,  but  the  last,  by  (i-f-O^"  '^^'^ 
obtain  a  series  of  expressions  which  will  be  of  the  general  form, 
M^(i+0'^^''  which  we  may  designate  by  M';  then  the  terms  so 
multiplied  can  be  expressed  by 

R'40— R'45  ij^  ^,j^j  h  R'=:^  M'. 

We  can  now  state  the  entire  equation  as  follows  : 

IN  41,  IN  4o_f-„ 

Clearing  of  tractions,  transposing  and  replacing  40  by  .r  and  45 
hy  x-\-m  we  get  the  general  formula 


(4) 


■n.-n.,.-4^>^-.  m., 


In  this  equation  n  must  not  be  less  than  m. 

To  test  this  formula  make  i^.01,  a-=4o,  m  and  w^5  years,  and 

n  then=$87.346i  per  thousand,  and  g;r=$ioo.448. 
Then,  by  the  accumulation  formula,  the  terminal  reserves  for  the 
first  five  years  are  severally  as  follows  : 

(I)     80.242,     (2)   163.183,     (3)  248.885 
(4)  337.355,     (5)  428.578. 
As  the  last  reserve  equals  the  single  premium  for  $1,000,  at  the 
age  of  45,  the  correctness  of  the  entire  calculation  is  proven. 
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A  Comparison  of  American  and  Australian 
Mortality. —  Continued. 


RICHARD    TEECE. 


IN  a  paper  which  I  had  the  honor  to  submit  to  the  Society,  and 
which  was  read  at  the  meeting  of  30th  September  and  ist  Octo- 
ber, 1 89 1,  I  instituted  a  comparison  between  the  rates  of  mortal- 
ity prevailing  among  Australian  and  American  assured  lives,  and 
I  arrived  at  the  conclusion  that  the  advantage  was  on  the  side  of 
the  former.  I  have  read  with  great  interest  the  able  and  impartial 
discussions  which  my  paper  elicited,  and  I  accept  as  a  very  grace- 
ful compliment  the  attention  which  was  given  to  it  by  my  profes- 
sional brethren  in  America.  Since  I  wrote  the  paper  referred  to  I 
have  made  further  investigation  into  the  subject,  and  although  the 
results  of  such  investigation  have,  in  the  main,  been  made  public, 
it  has  occurred  to  me  that  a  further  inquiry  into  the  matter  to  which 
I  previously  addressed  myself  might  not  be  without  interest.  In  my 
previous  paper  I  said  (No.  6,  p.  124)  :  "My  own  impression  is  that 
"where  the  option  is  left  to  the  life  assured,  endowment  policies 
"  (or,  as  we  term  them,  endowment  assurances)  will  exhibit  a 
"  lower  death-rate  than  ordinary  whole-life  policies."  The  follow- 
ing table  v/ill  show  that  this  impression  is  a  correct  one  as  far  as 
the  experience  of  the  Australian  Mutual  Provident  Society  is 
concerned  : 


Ages  at  Exposure. 
(Assumed.) 

Rates  of  Mortality  Per  Cent. 

Whole-life  Policies. 

Endowment  Assurances. 

19-20 
21-25 
26-30 

31-35 

36-40 

41-45 
46-50 

51-55 
56-60 
61-65 
66-70 

71-75 
76-80 
81-88 

•465 
•315 

.578 
.666 
.894 

1.067 

1.317 

1.786 

2^503 
4.392 

5.818 

9.313 

11.000 

•314 
•352 
■398 
•456 

■503 
.671 

•934 
1. 104 

•943 

2.888 
5.660 
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A  very  curious  feature  is  here  disclosed.  Some  exception  was 
taken  to  my  previous  deductions,  on  the  ground  that  a  large  num- 
ber of  lives  which  entered  under  age  20  had  been  assumed  to 
enter  at  the  age  of  20,  and  that  this  assumption  had  the  effect  of 
making  the  mortality  rate  appear  lighter  than  it  really  was.  Now, 
of  the  lives  so  treated,  the  greater  number  were  under  endowment 
assurances,  and  yet  this  table  shows  the  rates  of  mortality  between 
the  ages  21  and  30  to  be  higher  under  endowment  assurances  than 
under  whole-life  policies.  If  we  compare  the  rates  of  mortality 
according  to  years  of  assurance,  irrespective  of  the  ages  of  ex- 
posure, the  advantage  on  the  side  of  the  endowment  assurances 
will  be  seen  to  be  very  marked,  although  it  must  be  borne  in  mind 
that  the  whole-life  policies  are  exposed  to  risk  at  higher  ages  than 
the  endowment  assurances  : 


Year  of  Assur- 
ance. 

Rates  of  Mortality  Per  Cent. 

Whole-life  Policies. 

Endowment  Assurances. 

0 
I 
2 

3 

4 

5-  9 

10-14 

15-39 

.402 

•551 
.630 

.704 

.764 

1.032 

1-253 

2.070 

293 
369 
396 
408 

555 
541 
781 
952 

0-39 

.978 

.511 

With  the  view  of  showing  the  effect  on  the  rate  of  mortality  of 
the  introduction  of  a  large  number  of  endowment  assurances,  I 
submit  a  table  showing  the  actual  deaths  (among  whole-life  and 
endowment  assurance  policies)  in  the  Australian  Mutual  Provident 
Society,  compared  with  the  expected  number  on  the  assumption 
that  the  rates  of  mortality  ruling  among  whole-life  policies  only 
had  been  experienced.      (See  next  page.) 

From  this  table  we  gather  that  the  introduction  of  the  endow- 
ment assurance  policies  has  reduced  the  number  of  deaths  from 
5,724  to  5,552,  or  by  about  3  per  cent.  This  differs  very  widely 
from  the  conclusion  arrived  at  by  Mr.  IMcClintock  (No.  6,  p.  218), 
who  estimated  the  advantage  at  about  8  per  cent.  It  will  be 
noticed  from  the  table  above  that  the  rates  of  mortality  among  all 
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Ages  at  Exi)osure. 
(Assumed.) 

Exposed  to  Risk. 

Actual  Deaths. 

Expected  Numljer  on  the  Basis 
of  q,  of  Whole-life  Policies. 

20-24 

25-29 
30-34 

35-39 
40-44 
45-49 
50-54 

55-59 
60-64 

65-69 

70-74 

75-79 
80-88 

62,065.0 

94,129-5 
106,880.0 
108,191.5 
101,031.5 

82,824  5 

58,749-5 
35,626.0 

17,252.5 
6,814.0 

2,251.5 

589.0 
144-0 

211 

370 

517 

668 
801 
826 
734 
565 
396 
281 
114 

51 

18 

210 
344 

563 
714 
842 

849 
746 

590 
404 
268 
122 
48 
24 

676,548.5 

*5.552 

5,724 

*  A  slight  difference  will  be  noticed  between  the  exposures  and  deaths  given  in  this  table 
and  those  given  in  subsequent  tables  in  this  paper.  This  diiiference  is  owing  to  the  fact  that  the 
figures  given  here  (the  same  as  given  in  Table  F  of  my  previous  paper)  are  simply  extracts 
trom  the  Society's  general  table,  and  include  some  pure  endowments,  but  exclude  all  ages 
under  20.    Subsequent  tables  relate  to  assurances  only,  and  include  all  ages  from  ig  upwards. 

ages  are.  978  for  whole-life  policies  and  only  .511  for  endowment 
assurances,  and  yet  the  advantage  conferred  by  the  introduction  of 
endowment  assurances  appears  to  be  only  about  3  per  cent,  of 
the  number  of  deaths.  This  is  largely  accounted  for  by  the 
facts,  (1)  that  there  are  comparatively  few  exposures  among 
endowment  assurances  at  the  old  ages  where  the  rates  of  mortality 
are  higher,  (2)  that  the  mortality  rates  for  the  ages  21-30  are  con- 
siderably higher  for  endowment  assurances  than  for  whole-life 
policies,  and  (3)  that  the  exposures  at  these  ages  are  much  more 
numerous  in  respect  of  the  former  than  of  the  latter,  as  the  follow- 
ing table  will  show  : 


Ages. 

Exposures. 

Whole-lite  Policies. 

Endowment  Assurances. 

All  Ages. 

21-30 

447*404-0 

66,757-5 

254,765-5 
105,361.5 

I  now  proceed  to  trace  the  effect  on  the  rate  of  mortality  of  the 
practice  of  rating  up  lives  which  show  defects  in  personal  or  family 
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history.  To  enable  me  to  do  this  I  have  constructed  a  mortahty 
table,  which  is  appended  hereto,  assuming  tliat  all  the  lives  assured 
in  the  Mutual  Provident  Society  were  accepted  at  their  true  ages, 
and  that  no  additions  whatever  were  made  to  any  of  them.  The 
following  table  gives  the  exposures  to  risk  in  quinquennial  age 
groups  (assumed  ages),  the  actual  deaths  which  took  place,  and  the 
expected  deaths  according  to  the  table  based  on  the  assumption 
that  all  lives  were  taken  select : 


Ages  at  Exposure. 

Exposed  to  Risk. 

Actual  Deaths. 

Expected  Deaths 

(Assumed.) 

assuming  n ^  at  true  age. 

19-24 

65,058.0 

211 

217.9 

25-29 

93,746.5 

368 

393-5 

30-34 

106,683.0 

516 

568.4 

35-39 

108,065.0 

668 

724.5 

40-44 

100,937.0 

801 

850.5 

45-49 

82,752-5 

824 

885.6 

50-54 

58,700.5 

733 

825.7 

55-59 

35,606.0 

565 

624. 1 

60-64 

17,249.0 

396 

472.4 

65-69 

6,814.0 

281 

329-3 

70-74 

2,251.5 

114 

149-9 

75-79 

589.0 

51 

43-6 

80-84 

125-5 

14 

13.2 

85-88 

18.5 

4 

3-3 

678,596.0 

5,546 

6, 101.9 

Difference  556=10%  of  actual  deaths. 


The  teaching  of  this  comparison  is  that  the  practice  of  rating  up 
the  lives  has  had  the  effect  of  making  the  mortality  experience  ap- 
pear more  favorable  by  about  10  per  cent,  than  it  would  have 
been  had  all  the  lives  been  accepted  at  their  true  ages.  In  the 
discussion  on  my  previous  paper,  Mr.  Pierson  (No.  6,  p.  217) 
placed  the  difference  at  5  per  cent.,  and  Mr.  McClintock  (No.  6,  p. 
218)  placed  it  at  6  per  cent.  If,  then,  we  add  the  advantage  from 
the  presence  of  endowment  assurances,  3  per  cent.,  to  that  from 
the  rating  up  of  lives,  10  per  cent.,  we  get  a  total  of  13  per  cent., 
very  close  to  the  14  per  cent,  at  which  Mr.  McClintock  placed  it.  It 
must,  of  course,  be  borne  in  mind  that  allowance  for  this  difference 
can  only  be  made  in  instituting  a  comparison  with  the  experience 
of  whole-life  policies  accepted  at  the  true  ages  of  the  lives  assured. 
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Having  disposed  of  these  points,  I  shall  briefly  deal  with  the 
comparative  rates  of  mortality  ruling  among  Australian  and  Ameri- 
can lives,  assuming  that  no  additions  whatever  had  been  made  to 
the  true  ages  of  the  lives  assured  in  the  Australian  Mutual  Provident 
Society.     With  this  end  in  view  I  submit  the  following  : 

Table  showing  the  number  Exposed  to  Risk  and  the  number  who 
Died  (assuming  all  lives  to  have  been  accepted  select), 
also    the    comparative    number    of    Expected 
Deaths  according:  to  other  Tables. 


A.  M.  P.  Society. 

Comparative  Number  of  Expected  Deaths 
BY  other  Tables,  as  under  : 

Arcs  at 

Exposure. 

(Actual.) 

Exposed  to 
Risk. 

Actual 
Deaths. 

American  Offices. 

30  American 
Offices  (males). 

Mutual   Life 
of  New  York. 

Provident  Life 
and  Trust  Co. 

14-19 
20-24 
25-29 
30-34 

35-39 

40-44 
45-49 

50-54 

55-59 
60-64 

65-69 

70-74 

75-79 
80-84 
85-88 

13.367-5 

65,496.0 

103,716.5 

114,094.0 

111,043.0 

99,017.0 

75,625.0 

50,287.0 

27,714.0 

12,  II  1.0 

4,471-0 

1,269.5 

308.0 

66.5 

lO.O 

45 
220 

435 

607 

744 

833 
809 

707 

483 

331 
216 

84 

23 

7 
2 

89.4 

450.6 
747-4 

883-3 
956.6 
989.9 
922.5 
790.8 
589.4 

364.5 

196.7 

83-2 

30.8 

I  O.I 

2.2 

81.8 
406.2 
660.3 

759-7 
796-7 
799.1 
728.0 
621.0 
471-8 
304.6 

174.7 

79-5 

31-9 

II. 3 

2.6 

114. 0 
386.0 
492.7 
567.5 
654.7 
695.0 

585-5 
570-4          j 
380.3 

235-5 

166. 1 

65-5 

33-9 

II.  I 

2.6 

678,596.0 

5.546 

7,107.4 

5,929.2 

4,960.8 

In  this  comparison  I  have  included  the  experience  of  the  Provi- 
dent Life  and  Trust  Company  because  Mr.  Macaulay  (No.  8,  p. 
399)  draws  special  attention  to  the  extremely  favorable  rate  of 
mortality  ruling  in  that  office.  I  suggest,  however,  that  little  reliance 
can  be  placed  on  the  experience  of  the  Provident  Life  and  Trust 
Company,  seeing  that  the  company  was  only  20  years  old  when 
the  experience  was  tabulated,  that  the  data  were  meagre  and  that 
the  average  duration  of  the  assurances  was  necessarily  short. 
The  years  of  life  exposed  to  risk  were  only  124,526,  of  which  73,- 
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845  related  to  policies  in  the  first  five  years  of  assurance,  while  the 
deaths  were  only  975.  Comparing  the  other  experiences  we  have 
the  following  particulars  : 


Average  Age 
at  Entry. 

Average  Duration 
of  Assurances. 

A.  M.  P.  Society,     .      . 
Mutual  Life  of  New  York 
Thirty  American  Ofifices, 

32.00  years. 
34.95       " 
35.23       " 

6. 20  years. 
5.64       " 
4.36       " 

If  we  assume  that  the  younger  age  of  the  members  may  be  set 
off  against  the  longer  duration  of  the  policies  in  the  Mutual  Provi- 
dent Society,  the  comparison  will  be  a  reasonably  fair  one,  and  the 
superior  vitality  of  the  Australian  lives  may  be  said  to  be 
established. 

As  a  final  comparison  I  submit,  in  respect  of  endowment  as- 
surance policies,  only  the  numbers  exposed  to  risk,  the  actual 
deaths  and  the  expected  number  according  to  the  experiences  of 
the  Connecticut  Mutual  (endowment  assurances)  and  the  Provident 
Life  and  Trust  Company, 


A.  M.  p.  Society 

Expected  Deatj 

S    ACCORDING  TO 

Endowment  Assurance  Policies. 

THE  Undermentioned  Standards. 

Ages. 

(Assumed.) 

Connecticut 
Mutual  Premium- 

Provident 

Exposed  to  Risk. 

Deaths. 

paying  Endow- 
ment Policies 
only. 

Life  and  Trust 
Company. 

19-20 

10,519.0 

Z3 

65 

21-25 

48,873.0 

172 

325 

278 

26-30 

56,488.5 

225 

294 

265 

31-35 

47,771.5 

218 

214 

242 

36-40 

36,798.0 

185 

227 

225 

41-45 

26,089.0 

175 

132 

189 

46-50 

16,051.5 

150 

112 

127 

51-55 

8,241.0 

91 

79 

103 

56-60 

3,'82.5 

30 

48 

43 

61-65 

692.5 

20 

16 

15 

66-70 

53.0 

3 

4 

2 

71-76 

6.0 

I 

21-76 

244,246.5 

1,269 

1,451 

1,490 

All  Ages. 

254.765.5 

1,302 

1,555 

20 

From  this  comparison  it  will  be  seen  that  the  experiences  of  the 
Connecticut  Mutual  (endowment  assurances  only)  and  of  the 
Provident  Life  and  Trust  (in  which  87  per  cent,  of  the  policies  were 
endowment  assurances)  are  in  singular  agreement ;  and  that  both 
of  them  are  less  favorable  than  that  of  the  Mutual  Provident 
Society. 

On  the  whole,  then,  this  further  investigation  leads  me  again  to 
the  conclusion  already  expressed  that  the  Australian  lives  do 
exhibit  a  greater  vitality  than  the  American  ones. 

To  me  it  has  been  a  source  of  real  pleasure  to  have  had  the 
opportunity  of  discussing  this  question  with  gentlemen  who  have 
approached  it  in  so  judicial  and  impartial  a  spirit  as  those  who 
have  favored  me  with  their  criticisms,  and  I  cherish  the  hope  that 
this,  the  first  inroad  of  an  Australian  in  the  domain  of  actuarial 
discussions  in  America,  may  but  prove  the  introduction  to  a  nearer 
friendship  and  a  closer  bond  of  union  between  the  two  great 
offshoots  of  one  common  motherland. 

As  a  matter  of  information  and,  I  hope,  of  interest  to  my  profes- 
sional brethren  in  America,  I  append  hereto  the  following  tables 
illustrative  of  the  experience  of  the  Australian  Mutual  Provident 
Society  : 

1.  Mortality   Table    on    the    assumption    that  all    lives    were 

accepted  at  the  real  ages. 

2.  Comparative  values  of  q,. 

(a)  All  lives  at  accepted  ages. 

(b)  All  lives  at  true  ages. 

(c)  Healthy  lives  only. 

3.  Comparative  values  of  g,.  in  respect  of  whole-life  and  endow- 

ment assurance  policies  on  the  basis  of  the  accepted  ages. 

Sydney,   17  March,   1893. 


21 


A.  M.  P.  Society. 
Table  I. 

ALL    LIVES    (assurance)  AT   TRUE    AGE,    ADJUSTED    MORTALITY    TABLE 

(graduated  by  woolhouse's  method). 


Age 

4 

dr 

^. 

P. 

0 

14 

I 00000 

234 

.002340 

.997660 

50.997 

15 

99766 

259 

.002596 

.997404 

50.115 

16 

99507 

280 

.002814 

.997186 

49.244 

17 

99227 

296 

.002983 

.997017 

48.382 

18 

98931 

310 

•003133 

.996867 

47^525 

19 

98621 

319 

•003235 

.996765 

46.673 

20 

98302 

324 

.003296 

.996704 

45^823 

21 

97978 

325 

.003317 

.996683 

44.973 

22 

97653 

323 

.003308 

.996692 

44.121 

23 

97330 

328 

•003370 

.996630 

43^265 

24 

97002 

342 

.003526 

.996474 

42  .410 

25 

96660 

350 

.003621 

.996379 

41.558 

26 

96310 

375 

.003894 

.996106 

40.708 

27 

95935 

393 

.004097 

•995903 

39.865 

28 

95542 

409 

.004281 

.995719 

39.027 

29 

95133 

433 

.004552 

.995448 

38.192 

30 

94700 

457 

.004826 

•995174 

37^365 

31 

94243 

481 

.005104 

.994896 

36^543 

32 

93762 

503 

.005365 

•994635 

35^728 

33 

93259 

534 

.005726 

.994274 

34.918 

34 

92725 

551 

.005942 

.9940^8 

34.117 

35 

92174 

569 

.006173 

.993827 

33-3'^l 

36 

91605 

588 

. 0064 1 9 

•993581 

32.521 

37 

91017 

607 

.006669 

•993331 

31.728 

38 

90410 

621 

.006869 

•993131 

30^938 

39 

89789 

647 

.007206 

.992794 

30.148 

40 

89142 

680 

.007628 

•992372 

29.364 

41 

88462 

712 

.008049 

.991951 

28.585 

42 

87750 

747 

.008513 

.991487 

27.813 

43 

87003 

787 

.009046 

•990954 

27.048 

44 

86216 

822 

•009534 

.990466 

26. 290 

45 

85394 

850 

.009954 

.990046 

25^538 

46 

84544 

868 

.010267 

•989733 

24.790 

47 

83676 

902 

.010780 

.989220 

24.042 

48 

82774 

942 

.01 1380 

. 988620 

23.299 

49 

81832 

98  2 

,012000 

.988000 

22. 561 

50 

80850 

1014 

.012542 

.987458 

21 .829 

51 

79836 

1063 

•013315 

.986685 

21 . 100 

52 

78773 

1085 

•013774 

.986226 

20.378 

53 

77688 

1096 

.014108 

.985892 

19.655 

54 

76592 

1 1 12 

.014518 

.985482 

j   18.930 
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Table 

I.— Continued. 

Age 

/, 

d. 

1 

P^ 

0 

55 

75480 

1169 

.015488 

984512 

18. 201 

56 

74311 

1230 

.016552 

9S3448 

17.480 

57 

73081 

1297 

.017747 

982253 

16.765 

58 

71784 

1384 

.019280 

980720 

16.059 

59 

70400 

1514 

.021506 

978494 

15-365 

60 

68886 

1584 

.022995 

977005 

14 -692 

61 

67302 

1690 

.025111 

974889 

14.026 

62 

65612 

1879 

.028638 

971362 

13-374 

63 

^ZIZZ 

2095 

.032872 

967128 

12.754 

64 

61638 

2227 

■036130 

963870 

1 2 . 1 70 

65 

594II 

2453 

.041289 

958711 

11.608 

66 

56958 

2584 

.045367 

954633 

11.086 

67 

54374 

2652 

.048773 

951227 

10.589 

68 

51722 

2665 

.051525 

948475 

10. 107 

69 

49057 

2781 

.056689 

943311 

9.628 

70 

46276 

2768 

.059815 

940185 

9.177 

71 

43508 

2856 

■065643 

934357 

8.729 

72 

40652 

2730 

.067155 

952845 

8.307 

73 

37922 

2625 

,069221 

930779 

7.869 

74 

35297 

2411 

.068306 

931694 

7-417 

75 

32886 

2326 

.070729 

929271 

6.924 

76 

30560 

2199 

.071957 

928043 

6.413 

n 

28361 

2469 

.087056 

912944 

5.872 

78 

25892 

2692 

.103970 

896030 

5-384 

79 

23200 

2909 

.125388 

874612 

4.951 

80 

20291 

2985 

. 147110 

852890 

4.589 

81 

17306 

2969 

•171559 

828441 

4.294 

82 

14337 

2623 

.182953 

817047 

4.080 

83 

II7I4 

2267 

•193529 

806471 

3.882 

84 

9447 

1914 

. 202604 

797396 

3  693 

85 

7533 

1583 

. 210142 

789858 

3^505 

86 

5950 

1283 

.215630 

784370 

3-304 

87 

4667 

1075 

.230341 

769659 

3-075 

88 

3592 

885 

.246381 

753619 

2.845 

89 

2707 

711 

.262652 

737348 

2.612 

90 

1996 

565 

.2S3066 

716934 

2.365 

9^ 

1431 

446 

.311670 

688330 

2 .  lOI 

92 

985 

347 

.352284 

647716 

1.826 

93 

638 

258 

.404389 

595611 

1-547 

94 

380 

183 

.481579 

518421 

1.258 

95 

197 

118 

.598985 

401015 

.962 

96 

79 

67 

.848101 

151899 

.652 

97 

12 

12 

I . 000000 

. 000000 

.500 

j^OTE. — In  graduating  this  table  the  H*V.r  was  used  from  age  81 
upwards. 
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A.  M.  P.  Society. 
Table   II. 

Comparison  of  q,  (graduated  by  Woolhouse's  Method). 


Age 

{X) 

20 

All  Lives  at 

Assumed 

Ages. 

All  Assur- 
ance Lives 
at  True 
Ages. 

Healthy 
Assurance 

Lives  at 
True  Ages. 

Age 

{X) 

All  Lives  at 

Assumed 

Ages. 

All  Assur- 
ance Lives 
at  True 
Ages. 

Healthy 
Assurance 

Lives  at 
True  Ages. 

.003483 

.003296 

.003049 

59 

.018626 

.021506 

■018833 

21 

.003402 

•003317 

.003129 

60 

019940 

.022995 

.020904 

22 

•003437 

•003308 

.003230 

61 

.021473 

.025111 

.022970 

23 

.003461 

•003370 

.003341 

62 

.023312 

.028638 

.025859 

24 

.003473 

.003526 

.003474 

^Z 

.026073 

.032872 

.029816 

25 

•003543 

.003621 

.003609 

64 

.029367 

.036130 

■033203 

26 

•003674 

.003894 

.003775 

65 

.033400 

.O412S9 

■037925 

27 

.003841 

.004097 

.003954 

66 

.037228 

■045367 

.042519 

28 

.003939 

.004281 

.004021 

67 

.042125 

.048773 

■047592 

29 

.004181 

.004552 

.004286 

68 

.044667 

.051525 

.051373 

30 

•004413 

.004826 

. 004  5 1 2 

69 

.047307 

.056689 

■055463 

31 

.004709 

.005104 

.004731 

70 

.050057 

.059815 

.056472 

32 

.004913 

.005365 

.004901 

71 

.053375 

.065643 

.058533 

33 

.005252 

.005726 

.005167 

72 

.053040 

•067155 

.058829 

34 

.005487 

.005942 

.005258 

73 

.057816 

.069221 

.060154 

35 

.005677 

.006173 

.0053S1 

74 

.063140 

.068306 

.061705 

36 

.005833 

.006419 

.005550 

75 

.066329 

.070729 

.068567 

37 

.006090 

.006669 

.005721 

76 

.072152 

.071957 

.075777 

38 

.006277 

.006869 

.005873 

77 

.0S7342 

.087056 

.086511 

39 

.006618 

.007206 

.006213 

78 

. IOO161 

.103970 

.100035 

40 

.007016 

.007628 

.006603 

79 

.114310 

.125388 

. I 16615 

41 

.007473 

.008049 

. 007000 

80 

.136306 

. I47IIO 

. I32619 

42 

.007914 

.008513 

.007494 

81 

.158199 

.171559 

. 150286 

43 

.008378 

.009046 

.008066 

82 

. 172209 

.182953 

.168360 

44 

.008801 

.009534 

.008470 

83 

. 187246 

.193529 

. 185040 

45 

.009195 

.009954 

.008953 

84 

. 202981 

.202604 

.199599 

46 

.009586 

.010267 

.009436 

85 

.212209 

.210142 

.213438 

47 

.010067 

.010780 

.009990 

86 

•219755 

.215630 

.225945 

48 

.010549 

.011380 

.010442 

87 

.231992 

.23034! 

.237167 

49 

.011031 

.012000 

.01 1180 

88 

.246614 

.246381 

.249941 

50 

.011500 

.012542 

.011666 

89 

262890 

.262652 

.266333 

51 

.012082 

•OI33I5 

.012106 

90 

.283019 

.283066 

.287175 

52 

.012541 

•013774 

.012353 

91 

.312580 

.311670 

•314405 

53 

.012987 

.014108 

.012756 

92 

.352941 

.3522S4 

.352223 

54 

.013580 

.014518 

.012719 

93 

.406926 

.404389 

.403769 

55 

.014281 

.015488 

.013265 

94 

.484185 

■481579 

.476298 

56 

.015148 

.016552 

.014283 

95 

.608491 

.598985 

.590517 

57 

.016155 

.017747 

.015381 

96 

.867470 

.848101 

.821053 

58 

.017362 

.019280 

.016500 

97 

I . 000000 

I . 000000 

I . 000000 
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A.  M.   P.   Society. 
Table  III. 

Comparison  of  q,.     Lives  inder  Whole  Life  and  under  Endow- 
ment Assurance  Policies.     (Assumed  Ages.) 


Whole  Life 

Endowment 

Whole  Life             Endowment 

Age 

Policies 

(graduated  l>y 

Woolliouse's 

Assurance 
Policies  (gradu- 

Age 

Policies                 Assurance 
(graduated  by       Policies  (gradu- 

{X) 

ated  hv  the 

{x) 

Woolhouse's            ated  by  the 

Method).          ( 

Graphic  Method). 

Method).          GraphicMethod). 

20 

.003806 

.00310 

59 

.019150                  .01350 

21 

.003528 

.00320 

60 

.020326 

.01380 

22 

.003348 

.00330 

61 

.021653 

23 

.003228 

.00340 

62 

•023395 

24 

.003187 

•00350 

63 

.026030 

25 

.003238 

.00360 

64 

.029258 

26 

.003361 

.00370 

65 

•033226 

27 

.003578 

.00380 

66 

.037082 

28 

.003818 

. 00400 

67 

•  04  1 944 

29 

.004154 

.00410 

68 

.044512 

30 

.00455^ 

. 004  2  5 

69 

.047220 

31 

.004891 

.00440 

70 

.050109 

32 

.005251 

.00450 

71 

•053474 

33 

.005690 

.00460 

72 

•053205 

34 

.005946 

.00470 

1Z 

.058036 

35 

.006184 

.00480 

74 

.063370 

36 

.006373 

.00500 

75 

.066562 

37 

.006598 

• .00510 

76 

•072315 

38 

.006740 

.00525 

77 

.087560 

39 

.007114 

.00550 

78 

.100353 

40 

.007508 

•00575 

79 

•II4373 

41 

.007943 

.00600 

80 

.136394 

42 

.008365 

.00625 

81 

• ^58271 

43 

.008820 

.00650 

82 

.172243 

44 

.009138 

.00700 

83 

.187289 

45 

.009441 

.00750 

84 

.203169 

46 

.009810 

.00800 

85 

.212440 

47 

.010283 

.00850 

86 

.219927 

48 

.010734 

.00900 

87 

•232433 

49 

.01 1258 

.00950 

88 

. 246900 

50 

.011786 

.01000 

89 

.262874 

51 

.012331 

.01030 

90 

.283916 

52 

.012734 

.01075 

91 

.311968 

53 

.013225 

.01 120 

92 

.352020 

54 

.013849 

.01160 

93 

.405852 

55 

.014638 

.01200 

94 

.483940 

56 

.015617 

.01250 

95 

.605809 

57 

.016731 

.01280 

96 

•863158 

58 

.017965 

.01310 

97 

I . ocoooo 
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Retrostective  For.ms  of  Valuation  in  Practice. 


MAX    H.     PEILER. 

THE  retrospective  forms  of  valuation,  wliich  have  been  demon- 
strated at  various  times  by  British  and  American  actuaries,*  are 
not  generally  employed  at  the  present  day  except,  perhaps,  for  the 
purpose  of  illustrating  the  generation  and  progress  of  life  insurance 
funds.  By  proper  adaptation  to  the  use  of  the  arithmometer  they 
may  be  made  quite  valuable  for  an  independent  revision  of  results 
obtained  by  other  methods,  and,  under  certain  conditions,  even 
more  practical  in  tabulation  than  the  prospective  forms. 

The  retrospective  forms  may  be  divided  into  two  classes, 
those  of  the  "  consecutive  method,"  by  virhich  results  are  obtained 
by  consecutive  steps,  each  successive  result  from  the  result  of  a 
preceding  order,  and  those  of  the  "direct  method,"  by  which  the 
results  of  any  order  are  obtained  directly  from  the  beginning  of 
the  contract,  without  intermediate  steps.  While  the  consecutive 
method  has  the  tendency  to  exaggerate  inaccuracies  arising  from 
the  abridgment  of  decimal  fractions,  and  also  leads  to  a  reproduc- 
tion of  accidental  errors,  but  requires  only  one  set  of  auxiliary 
tables,  of  co-efficient  of  accumulation  and  cost  of  insurance,  appli- 
cable to  all  years  of  insurance,  the  direct  method  is  more  reliable 
in  point  of  accuracy,  but  requires  a  separate  set  of  auxiliary  quan- 
tities for  each  year  of  insurance  or  order  of  results. 

The  mode  of  applying  D.  P.  Fackler's  accumulation  formula, 

the  quantities  r -^:+^  and   — i^  being  tabulated,  is  this  :  supposing 

4+n+l  (r+n  +  i 

tliat  „F,has  been  obtained  by  previous   calculation,   and  is  regis- 
tered on  the  slide  of  the  machine  ;  tt^  is  set  and  added  ;  „  V^-\-7r^  is 

*  James  Meikle  applied  the  term  "retrospective"  to  those  forms  of  \-aluatioii 
which  are  based  upon  past  receipts  and  disbursements,  in  contrast  to  the  "pro- 
spective "  forms  which  are  based  upon  the  future  liabilities  of  the  insurer  and 
the  insured.  He  published  general  formula-  in  1864.  Elizur  Wright's  accu- 
mulation formula,  published  in  1865,  and  those  of  Sheppard  Homans,  Emory 
McClintock  and  D.  Parks  Fackler,  published  in  the  subsequent  years,  may  be 
considered  as  si)ecial  retrospective  forms  for  yearly  periods.  In  an  elaborate 
discussion  of  the  different  forms  of  valuation,  in  the  Spectator  number  of  Nov. 
15th,  1871,  Emory  McClintock  published,  among  many  original  formukc,  several 
retrospective  formuke  of  great  value.  Both  he  and  Le\'i  W.  Moech  have 
pointed  out  the  advantages  of  the  retrospective  forms. 
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read  off,  set  aii<l  multiplied,  without  effacing,  by  r-^  less  unity; 
^■^+"    is  set  and  deducted.     The  resulting  difference,  =„.,F„  may 

now  be  recorded  and  the  construction  of  „+,  F„  and  subsequent 
values,  performed  in  a  like  manner.     The  recording  of  intermediate 
results  is  thus  avoided  and  the  chances  of  error  are  lessened. 
To  apply  Emory  McClintock's  accumulation  formula  : 

/ 

I ^V,  being  registered  on  the   machine,  n^-\-d{d^\ — z/)  is  set 

and  deducted;  the  difference,  =5y — „F„— ;r^,  is  read  off,  set  and 
multiplied  by  the  co-efficient;  the  result  is  =i — „+,  F,  and  forms 
the  basis  for  the  next  step,  after  „ , ,  V,  has  been  read  off  by  comple- 
ment and  recorded. 

To  obtain  results  by  the  consecutive  method  at  the  end  of  cer- 
tain periods,  n  denoting  the  years  of  the  shorter,  m  of  the  longer, 
period,  and  using  shorter  expressions  for  N^+„ — N^+„„  etc.,  D.  P. 
Fackler's  formula  may  be  generalized  : 


„+,  V,=  \—r\  '-  • "-    {V-,  V,  —  ;r,), 


F.=  -^  „F, 


One  or  more  of  the  expressions,  -— ^,  ~~^  ^^^  -^ >  occur  in 

all  the  retrospective  forms  and  may,  for  convenience,  be  denoted 
by  the  symbols  E^f,  U^f  and  A'^^'  respectively,  E'-'^J  representing 
the  amount  of  pure  endowment  purchased  by  the  single  payment 
of  $i.oo,  or  the  amount  of  $i.oo  in  n  years  invested  at  age  x  in 
pure  endowment;  likewise  W^'i?,  the  amount  of  $i.oo  invested  per 
annum  in  pure  endowment,  and  A''^*,  the  yearly  costs  of  risk  pro 
$i.oo  invested  as  pure  endowment  annual  premiums,  or  the  amount 
of  cost  assessable  at  the  end  of  the  period  for  each  $i.oo  of  insur- 
ance.    By  substituting,  the  formula  is  changed  to 

the  logic  of  which  is  :  in  order  to  derive  the  value  at  the  end  of 
the  mth  year  from  that  at  the  end  of  the  wth,  invest  the  value  at 
the  wth  as  a  pure  endowment  single  premium,  add  the  annual  pre- 
mium invested  in  pure  endowment  and  deduct  the  assessable  cost. 

The  formula  is  applied  on  the  machine  in  the  same  manner  as 
described  above,  except  that  an  additional  multiplication,  of  E%;!'' 
and  „F^,  becomes  necessary. 

Emory  McClintock's  general  formula  for  the  consecutive  method 
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y  _^_D„(i-F„)-(;r+^)(N,.-NJ 
D„ 
adapted  for  the  machine,  and  with  the  symbols  here  used, 

i_.„  F,==^(— )  (z— „  V,)—l/%:\7r,+d), 
{d=i — v)  is  applied  thus:   i — „F^,    being  registered  by  previous 
calculation,   is  read  off,   set  and  multiplied  by  E^"^  less  unity ; 
7T^-\-d  is  set  and  multiplied  by — U^'^zl^;   the   result,   ^i — „,  F^,  is 
recorded  as  complement  and  forms  the  basis  for  the  next  step. 

Tables  of  the  values  of  E,  ^'''and  K  for  quinquennial  or  decen- 
nial periods  may  be  constructed  without  much  labor  and,  when 
once  constructed,  are  applicable  to  all  years  of  insurance  and  may 
be  employed  for  general  revision  under  all  forms  of  contract  except 
those  involving  decreasing  or  increasing  insurance  or  premium. 
Where  the  amount  of  insurance  is  fractional  it  should  first  be  ap- 
plied by  multiplication  to  the  column  of  the  values  of  K,  or  to 
unity  and  the  values  of  E  and  d  in  the  latter  formula.  Table  I. 
gives  the  values  of  E,  U  and  K  for  the  period  of  five  years 
(m=n=2i)  and  under  quinquennial  ages.  Am.  Ex.  4%. 

For  the  direct  method  James  Meikle's  formula, 

becomes 

and  a  full  table  of  17  and  K  for  yearly  periods  may  be  constructed 
by  the  continued  method  of  tabulation  and 

N     D  "' —      N       D-'-l-D    D-' 
and  the  ^column  in  a  similar  manner.     This  formula  may  be  still 
better  adapted  for  the  machine  :     Let  ^(";>— ^7w=jw  [/^'^^  and  K^":^ 
— ^w=J^")A'(";>,    then 

or  for  annual  values 

The  quantities  Z/*"'  6'''"+''  and  z/*"^  A''^"^'^  become  conveniently 
small,  and  policy  values  being  usually  tabulated  as  decimal  frac- 
tions of  the  amount  of  insurance,  or  of  the  larger  of  the  two  where 
the  amounts  of  insurance  and  endowment  differ,  and  therefore  not 
being  effected  by  the  integers  resulting  from  the  process  of  con- 
struction, such  integers  may  either  be  ignored  or  the  machine  may 
be  set  in  such  a  manner  that  it  fails  to  register  them. 

The  mode  of  procedure  is  this  :  „  J\  being  registered  by  pre- 
vious calculation,  rr^  is  set,  multiplied  by  J^"*  f'^'™'  and  added, 
^(n)  ^(m)  jg  gg^  ^j^^  deducted,  the  difference,  =,„  J\  is  recorded,  and 
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the  next  and  subscfiuent  operations  proceed  in  a  like  manner.  If 
preferable,  the  values  of  UY^n  may  be  tabulated  by 

and  the  continued  method,  n,  remaining  set  during  the  entire  ope- 
rations for  the  age  at  issue  x,  and  the  deductions  of  the  K  made 
on  paper. 

Table  II.  gives  the  values  of  the  U  and  K  for  quinquennial 
periods  and  ages,  Am.  Ex.  4%,  and  Table  III.  the  corresponding 
differences,  integers  recorded  for  multiplication  by  ratio. 

A  more  simple  formula  for  the  direct  method  than  James 
Meikle's,  inasmuch  as  it  does  not  require  the  aid  of  the  M  column, 
and  just  as  useful  for  the  arithmometer,  is  the  general  retrospective 
formula  published  in  1871  by  Emory  McClintock, 

y  _^_D.-(;r+^)(N.-N.) 
With  the  present  style  and  symbols  it  becomes 

„  v= 1 + u"'].  ( 7t,-^d)—E  ^:', 

which  may  be  interpreted  :  to  obtain  the  value  at  the  end  of  n 
years,  the  amount  of  insurance  should  be  credited  to  the  reserve 
account,  as  if  it  had  been  paid  at  the  beginning  of  the  contract, 
also  the  annual  interest  thereon  (payable  in  advance)  and  the 
annual  premium,  both  invested  as  annual  premiums  for  pure  en- 
dowment ;  while  the  amount  of  insurance  improved  as  a  single 
premium  for  pure  endowment  should  be  charged  against  it.  For 
the  use  of  the  machine  and  the  continued  method  it  should  be 
changed  to 

Much  time  can  be  saved  in  the  application  of  this  and  the  pre- 
ceding formula  by  alternating  the  order  of  the  two  operations 
required  for  each  step. 

To  obtain  results,  by  the  two  formulae  for  the  direct  method, 
sufficiently  accurate  for  tabulation,  /.  e.,  correct  in  the  place  of  the 
cents  for  ten  thousand  of  insurance,  it  will  be  found  necessary  to 
use  the  net  premium  for  ten  thousand  accurate  to  the  fourth  place 
of  decimals. 

Levi  W.  IVIeech  **  obtains  accurate  results  by  deriving  values, 
under  all  similar  forms  of  contract,  from  the  table  of  annual 
life  values,  employing  the  formula 

V'^V^U{7l'  —  7t). 

Excepting  the  accuracy  of  results,  this  method  offers  no  greater  ad- 
**  System  and  Tables  of  Life  Insurance. 
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vantages  for  tabulation  with  the  aid  of  the  arithmometer  than  the 
consecutive  methods. 

In  comparing  the  accuracy  of  retrospective  methods  with  that 
of  prospective  methods  it  may  be  said,  that  mathematical  demon- 
stration proves  the  one  to  be  as  capable  of  producing  accurate  re- 
sults as  the  other,  but  that,  in  practice  where  the  computer  is  limited 
to  a  certain  number  of  places,  that  form  which  employs  quanti- 
ties with  the  less  integer  is  generally  the  most  accurate.  For  that 
reason,  retrospective  forms,  when  involving  extremely  old  ages  or 
long  periods,  besides  becoming  inconvenient  in  application,  are 
liable  to  produce  somewhat  inaccurate  results,  even  with  the  aid  of 
the  arithmometer  and  in  spite  of  the  superior  accuracy  of  results 
obtained  by  machine  calculation  over  those  from  other  methods. 

In  practical  trials  of  the  accuracy  of  different  methods  it  is  im- 
possible to  determine  what  portion  of  an  arising  difference  is  due 
to  defects  of  the  fundamental  tables  employed  ;  hence  it  became 
necessary  to  construct  commutation  columns  upon  the  Am.  Ex. 
4%  anew,  in  order  to  subject  the  two  forms  of  valuation  to  a 
thorough  practical  test.  The  quantities  zf  were  taken  from  J.  H. 
Sprague's  "Exercise  In  Precision,"  to  thirteen  places,  the  largest 
number  in  multiplicands  which  can  be  conveniently  used  on  an 
eight-figure  machine  with  multipliers  of  five  places  or  less.  These 
were  each  divided  into  two  sections  of  seven  and  six  figures,  and 
each  section  multiplied  by  the  numbers  of  the  mortality  table,  the 
first  on  the  extreme  left,  the  second  on  the  extreme  right  of  the 
machine,  care  being  taken  to  place  the  decimals  correctly.  The 
process  was  repeated  with  sections  of  six  and  seven.  The  results 
were  checked  by  D,=r  ( D,.+,-l-C^).  The  summation  of  the  N  and  M 
columns  and  the  cpiinquennial  differences  were  checked  by 
.,.+5+,N.+,=  .+,,N,  — D„.4-D.+;,  and  .,.+,, ..M „.,,=..+:, M—C„-+C.+,-,.  As  a 
general  check 

— '=  I — ( I  — v) — 

was  applied  for  quinquennial  ages,  the  results  of  the  two  methods 
being  found  to  agree  in  ten  places. 

Among  the  different  tests  of  the  two  forms  of  valuation,  which 
were  carried  out  with  precision,  was  that  of  computing  the  policy 
values  for  an  annual  life,  age  30,  at  the  end  of  periods  of  five 
years.  Calculated  by  the  consecutive  method,  the  results  differed 
from  the  accurate  results  as  follows  :  5  and  10  in  the  Sth  place  ; 
15,  20,  25,  30,  35  in  the  7th  ;  40,  45,  50  in  the  6th  ;  thence  more 
widely.     The  direct  method  of  the  retrospective  form  was  found 


so 

to  generally  produce  just  as  accurate  results  as  the  methods  of  the 
prospective  form,  if  the  places  of  decimals  of  the  multiplicands, 
multipliers,  minuends  and  subtrahends  were  curtailed  alike. 

Table  IV.  illustrates  how  the  suggested  auxiliary  values  can  be 
arranged  for  office  use.  With  the  aid  of  a  table  of  this  description 
the  quinquennial  or  decennial  policy  values  may  first  be  calculated, 
for  the  purpose  of  checking,  and  afterwards  the  annual  results  by 
the  continued  method  of  tabulation.*** 


***  An  excellent  ten-figure  machine  of  the  French  pattern,  No.  1058,  for  use 
in  the  construction  of  some  of  the  fundamental  tables,  was  kindly  loaned  by  the 
Hon.  J.  H.  Sprague,  Deputy  Insurance  Commissioner  of  the  State  of  Connec- 
ticut and  Actuary  of  the  State  Department. 
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Table    I. 

Co-efficients  of  Accumulation  and  Accumulated  Cost 

OF  Insurance  for  the  Period  of  Five  Years. 

Am.  Ex.,  4%. 


X 

1000'+^'^'— lOOOi^'P 

X 

20 

1.265916 

5-773278 

43-867297 

20 

25 

1.267788 

5.778762 

45-527552 

25 

30 

1.270466 

5.7S6679 

47.901077 

30 

35 

1-274537 

5.798821 

51.505242 

35 

40 

I.28II66 

5.818608 

57-372933 

40 

45 

1.292803 
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67.651704 

45 

50 
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55 
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55 

60 
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60 

65 
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6.626073 

301.604948 

65 

70 

1.788508 

7-274835 

50S.706715 

70 

75 

2.205425 

8.398280 

882.414302 

75 

80 

3.210544 

11.003529 

1787.331403 

80 
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Table  IV. 

Age  at  Issue,  40. 

ioooz/<"'^'"+'\  ^'"^  ^<",+'>and  ioooJ(")^("+";  also  lOOoE^^^,  U^'^ 

and  loooK'-i} 


Am.  Ex.,  4%. 


n 

ioooz/(">^%t^^ 

J(,0^(.-+.) 

ioooz/'">.S''"4V' 

n 

0 
I 
2 

3 

4 

1050.2869 

53-0533 
56.0199 
59.1899 
62.6155 

1.050287 
1. 103566 
1. 1 601 3 1 
1.220246 
1.2S4378 

9.8913 

10.6084 

11-3995 
12.2574 
13.2163 

0 
I 
2 

3 

4 

:^« 

1281,1655 

5.818608 

57-3729 

^5 

5 

6 

7 
8 

9 

66.2884 
70.2898 
74.6189 

79-3555 
84.5761 

1-352799 
1. 426261 

1-505145 
1.590386 
1.683037 

14.2577 
15-4336 
16.7286 
18.1869 
19.8439 

5 
6 

7 
8 

9 

:S:o 

1656.2942 

13.376236 

141.8236 

^10 

10 
II 

12 

13 
14 

90  3227 

96.6670 

103.6932 

1 1 1. 5004 

120.2393 

1.783978 
1.894392 
2.015656 

2.149392 
2.297890 

21.7081 
23  8058 
26. 1680 
28.8314 
31.8590 

10 
II 
12 

13 
14 

:^15 

2178.7168 

23-517544 

274.1959 

:^u 

15 
16 

17 
18 

19 

130.0243 
141.0643 

153-5350 
167.6886 
183.8869 

2.463190 
2.648526 
2.856934 
3.092529 
3.361022 

35.2862 
39.1980 
43.6528 

48.7453 
54.6168 

15 
16 

17 
18 

19 

-^so 

2954.9159 

37-939745 

495.6950 
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Farr's  Healthy  English  Male  Life  Table. 
Four  Per  Cent. 


D.  I.  McG.  Mckenzie. 


Government  Life  Insurance  Department, 

Wellington,  N.  Z.,  January  23d,  1893. 

Secretary  Actuarial  Society  of  America. 
Dear  Sir  : 

May  I  offer  for  your  acceptance  the  accompanying  tables 
from  Dr.  Farr's  Healthy  English  Males  ?  The  numbers  4  and  d^ 
were  taken  from  J.  I.  A.,  Vol.  IX.,  pp.  209,  210.  The  other  functions 
were  deduced  independently  from  these  by  the  methods  laid  down 
by  my  beloved  friend,  the  late  Peter  Gray,  in  his  "Tables  and 
Formulae,"  and  in  the  Introduction  to  the  Institute  of  Actuaries 
Life  Tables.  Six-figure  logarithms  (Dr.  Bremiker's)  were  used 
throughout,  and  the  corresponding  natural  numbers  were  taken  out 
to  six  places,  the  same  number  being  used  in  the  summations  of  the 
Commutation  columns,  which  latter  were  proved  against  each 
other  by  the  usual  formulae. 

The  formula  // =^  (^x-i+^n)--(^4-3+^^n+i)    ^^^^^    ^^^^^    ^^^     ^^ 

being  the  primary  function  ;  //„.,. o  were  taken  from  the  tables 
appended  to  the  Institute  of  Actuaries  Text  Book,  Part  II.,  page  494, 
where  Dr.  Farr's  healthy  male  mortality  is  joined  to  the  Institute 
Experience  fronvage  10  downwards. 

It  occurred  to  me  that  as  Dr.  Farr's  table  was  used  as  a  stand- 
ard in  estimating  the  effects  of  selection  by  Mr.  McClintock  and  by 
Mr.  George  King,  the  accompanying  functions,  deduced  therefrom, 
might  possess  some  permanent  interest. 

I  am,  dear  sir. 

Yours,  very  respectfully, 

D.   I.   ]\IcG.   McKenzie. 
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Error  in  Age. 
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BY  way  of  introduction,  I  make  the  following  extract  from  Wal- 
ford's  Insurance  Cyclopajdia: 

"  It  has  not  infrequently  happened  that  in  tilling  up  proposal 
"  forms  for  Life  Insurance,  as  also  for  the  purchase  of  Annuities, 
"  errors  have  been  made  in  the  statement  of  age.  In  all  such  cases 
"the  interests  of  the  association  are  affected,  injuriously  or  other- 
"  wise.  If,  however,  upon  discovery  of  the  error,  the  fact  be  com- 
"  municated  to  the  office,  and  the  evidence  shows  that  the  error 
"  was  unintentional,  it  is  customary  to  allow  the  matter  to  be 
"  rectified  by  a  cash  adjustment  in  an  equitable  manner.  But 
"where  a  fraudulent  intent  is  manifested,  it  is  not  unreasonable  to 
"  expect  the  office  to  stand  upon  its  legal  rights." 

It  will  be  observed  that  the  author  of  the  above  extract  does  not 
define  any  particular  basis  upon  which  the  adjustment  referred  to 
should  be  made,  nor  is  it  altogether  clear  that  he  had  in  mind  only 
cases  of  error  in  age  discovered  during  the  lifetime  of  the  insured, 
or  whether  the  "  customary  cash  adjustment"  was  meant  to  apply 
to  all  cases  of  error  in  age,  whether  discovered  before  or  after 
death. 

So  far  as  the  practice  of  the  different  companies  is  concerned, 
there  cannot  be  said  to  be  entire  uniformity  in  this  connection.  In 
the  majority  of  cases,  however,  the  basis  of  adjustment  can,  I 
think,  be  grouped  under  the  following  heads  :  ist.  The  difference 
in  premiums  at  age  stated  and  the  actual  age,  together  with  interest 
thereon,  to  be  accounted  for.  2d.  Payment  of  such  proportion  of 
the  amount  insured  as  the  premium  paid  bears  to  the  premium 
proper  at  the  actual  age.  3d.  A  combination  of  the  first  and 
second  methods,  dependent  mainly  upon  whether  the  adjustment 
is  effected  before  or  after  death. 

As  regards  any  adjustment  made  during  the  lifetime  of  the 
insured,  it  will,  I  think,  be  pretty  generally  admitted  that  it  is  not 
a  matter  of  much  moment  whether  the  difference  in  premium  and 
interest  thereon  is  collected  from  the  insured  or  is  repaid  him  by 
the  company  ;  or  whether  the  amount  insured  is  decreased  or 
increased,  as  the  circumstances  may  require.  But  that  the  same 
latitude  is  allowable  in  cases  of  adjustment  after  death  certainly 
cannot  be  admitted  to  be  equally  clear. 
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Some  years  ago  the  question  whether,  in  cases  of  unintentional 
understatement  of  age,  the  adjustment  after  death  should  be  made 
on  the  basis  of  collecting  the  aggregate  difference  of  premiums 
with  interest,  or  whether  such  proportion  of  the  sum  insured  as  the 
premium  paid  bore  to  the  premium  proper  at  the  correct  age  of  the 
insured  should  be  paid  instead,  was  discussed  at  considerable 
length  in  some  of  the  insurance  journals,  some  writers  contending 
that  the  former  basis  of  adjustment  was  the  proper  one,  while 
others  favored  the  latter  basis. 

In  icSSg,  legislation  bearing  on  the  question  was  enacted  by  the 
Legislature  of  the  Province  of  Ontario  (52  Vic,  c.  32)  and  re-enacted 
in  1892,  and  as  quite  a  number  of  the  companies  having  their  head 
offices  elsewhere  than  in  Canada  are,  in  common  with  the  Cana- 
dian companies,  transacting  business  in  that  Province,  the  follow- 
ing extract  from  the  act  as  it  now  stands  may  be  of  interest : 

Insurance  Corporations  Act  (55  Vic,  c  39). 

(Section  34,  Subsec  i.)  "Where  the  age  of  a  person  is  mate- 
"  rial  to  any  contract  of  insurance,  and  such  age  is  given  errone- 
"  ously  in  any  statement  or  warranty,  made  for  the  purpose  of  the 
"  contract,  such  contract  shall  not  be  avoided  by  reason  only  of  the 
"  age  being  otherwise  than  as  stated  or  warranted,  if  it  shall  appear 
"that  such  statement  or  warranty  was  made  in  good  faith  and 
"  without  any  intention  to  deceive  ;  but  the  person  entitled  to 
"  recover  on  such  contract  shall  not  be  entitled  to  recover  more 
"  than  an  amount  which  bears  the  same  ratio  to  the  sum  that  such 
"  person  would  otherwise  be  entitled  to  recover  as  the  premium 
"  proper  to  the  stated  age  of  such  person  bears  to  the  premium 
"proper  to  the  actual  age  of  such  person — the  said  stated  age  and 
"  the  actual  age  being  both  taken  as  at  the  date  of  the  contract. " 

"  Provided,  that  in  no  case  shall  the  amount  receivable  exceed 
"the  amount  stated  or  indicated  in  the  contract." 

(Subsec.  2.)  "  For  purposes  of  the  next  preceding  subsection 
"  the  word  premium  shall  mean  the  net  annual  premium  as  shown 
"  in  the  H,„  Table  of  the  Institute  of  Actuaries  of  Great  Britain,  the 
"  rate  of  interest  being  taken  at  4j^  per  cent,  per  annum." 

(Subsec  3.)  "If  the  error  m  age  includes  a  fractional  part  of 
"  a  year,  exceeding  a  half-year,  such  fractional  part  shall  be  com- 
"  puted  as  a  whole  year ;  but  if  the  fractional  part  does  not  exceed 
"a  half-year,  it  shall  be  wholly  disregarded  in  the  computation." 

(Subsec.  4-)  "When,  by  the  terms  and  for  the  purposes  of 
"  the  contract,  the  age  of  the  person  in  respect  of  whose  age  the 
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"  contract  is  made  is  taken  to  be  greater  than  the  actual  age  of  such 
"person,  the  number  of  years  added  to  such  age  shall,  for  pur- 
"  poses  of  calculation  provided  for  by  this  section,  be  added  to  the 
"  true  age  of  such  person." 

(Subscc.  5.)  "Where  an  error  is  discovered  in  respect  of  any 
"  contract  of  life  insurance,  or  of  the  premium  or  premiums  paid  or 
"  to  be  paid  upon  such  contract,  nothing  herein  contained  shall  be 
"construed  in  any  way  to  prevent  at  any  time  before  the  maturity 
"of  the  contract  an  adjustment  between  the  insurer  and  the 
"  assured  of  the  amount  or  amounts  payable  in  respect  of  any 
"  insurance  effected,  or  of  the  premium  or  premiums  paid  or  to  be 
"  paid. " 

Having  thus  amply  defined  the  premises,  I  will  now  proceed 
to  demonstrate  the  practical  effect  of  an  adjustment  after  death, 
made,  first,  on  the  basis  of  difference  in  premium  with  interest 
being  accounted  for,  and,  second,  on  the  basis  of  a  pro  rata  amount 
of  insurance  being  paid. 

For  the  purposes  of  this  inquiry  I  will  take  as  examples  insur- 
ances on  the  Natural  Premium,  Whole  Life  and  20-Year  Endow- 
ment plans,  and  as,  in  practice,  probably  ninety  per  cent,  or  over 
of  the  cases  of  error  in  age  consist  of  understatements,  I  will,  for 
the  present,  confine  myself  to  cases  of  this  kind. 

It  will,  I  presume,  be  admitted  that  for  purposes  of  illustration 
it  is  immaterial  which  of  the  several  standard  mortality  tables  is 
used,  nor  does  the  rate  of  interest  signify  so  long  as  uniformity  is 
observed  throughout.  As  a  matter  of  convenience,  then,  I  have 
selected  the  Combined  Experience  Table  of  mortality  and  4  per 
cent,  interest.  I  will  assume  that  the  amount  insured  in  each  in- 
stance is  $1,000,  the  number  of  insurants  being  the  number  indi- 
cated by  the  mortality  table  as  living  at  age  35,  viz.,  82,581,  of 
whom  767  will  die  the  first  year. 

BASIS  No.    I. 

(Accounting  for  Difference  in  Premiums.) 

Example  No.  i.  Natural  Premium  Plan  ;  age  represented  as  34, 
net  premium,  $8.75  ;  actual  age  35,  proper  premium,  $8.93.  Error, 
one  year. 

Living  (82,58iX$8.75)-|-4%  interest  for  one  year,  $751,487.10 

Dying,    767X$i,ooo    (representing    gross 

claims), $767,000.00 

Less  difference  in   prems.    (.  i8X767)+4%' 

interest  for  one  year,         -         -         -  143.58     766,856.42 

Net  claims  in   excess  of  available  receipts 

first  year, 1^5.369-32 


Example  No.  2.     Whole  Life  Plan ;  age  represented  as  33,   net 

premium,  $18.62  ;  actual  age  35,  proper  premium,  $19.87.     Error, 

two  years. 

Living  (82,58iX$i8-62)-}-4%  interest  for  one  year,      $1,599, 164.55 

Dying,     767X$i,ooo    (gross 

claims),       _         .         -         $767,000.00 

Less    difference    in    prems. 

($!•  25X767)4-4%  interest,  997- 10     $766,002.90 

Reserve  at  end  of  first  year,  8 1,8 14  X$io- 54,    862,319.56   1,628,322.46 

Net  claims  and  reserve  in  excess  of  avail- 
able receipts,  first  year,  -         -         -  $29,157.91 

Example  No.  3.  Twenty-year  Endowment  Plan  ;  age  repre- 
sented as  32,  net  premium,  $38.25  ;  actual  age  3 5,  proper  premium, 
$38.80.     Error,  three  years. 

Living  (82,58iX$38-25)-f-4%  interest  for  one  year,      $3,285,072.18 
Dying,      767  X$  1,000     (gross 

claims),      -         -         -         $767,000.00 
Less    difference    in     prems. 

(•  55X767)4-4%  interest,  438-72     $766,561.28 

Reserve  at  end  of  first  year,  8 1,8 14  X$3 1. 30  2,560,778.20  3,327,339.48 
Net  claims  and  reserve  in  excess  of  avail- 
able receipts,  first  year,  _         .         .  $42,267.30 

In  each  of  the  foregoing  examples  there  is,  after  accounting  for 
the  full  difference  in  premiums,  with  interest  thereon,  of  the  poli- 
cies having  become  claims,  a  considerable  discrepancy  between 
the  available  receipts  and  the  charges  to  be  met.  To  enable  the 
latter  to  be  met  in  full  would  re(]uire  the  accounting  for  not  only  of 
the  difference  in  premiums,  with  interest,  of  the  767  policies  which 
have  become  claims,  but  of  the  81,814  existing  policies  as  well.  As, 
however,  the  ages  of  the  living  would  not  as  yet  be  proven,  there 
would  be  no  means  of  knowing  whether  or  not  they  were 
older  than  as  represented,  and  therefore  no  practical  means  of 
enforcing  payment  in  the  mean  time ;  and  as  many  policies  would 
either  lapse,  expire  or  be  surrendered,  in  which  event  proof  of  age 
would  in  all  likelihood  never  be  furnished,  the  shortage  in  respect 
of  all  such  would  in  any  event  prove  a  loss. 

BASIS  No.    2. 
(Payint.  Pro  Rata  Amount  Insukkd.) 
Example  No.   i.      Natural    Premium   Plan  :    age   rcjircscntcd   as 


34,  net  premium,   $8.75  ;    actual   age  35,   proper  premium,   $8.93. 
Error,  one  year. 

Living  (82,58iX$8.  75)-[-4%  interest  for  one  year,  $751,487.10 

Dying,  767X($i.oooX$8. 75-^18. 93),  representing  net 

claims, 751,539.75 

Net  claims  in  excess  of  available  receipts,  first  year,  $52.65 

Example  No.  2.  Whole  Life  Plan  ;  age  represented  as  34,  net 
premium,  $18.62  ;  actual  age  35,  proper  premium,  $19.87.  Error, 
two  years. 

Living  (82,58iX$i8.62)-|-4%  interest  for  one  year,      $1,599,164.55 
Dying,  767X($i,oooX$^8.62-:-$i9.87),  net 

claims,     - $718,748.87 

Reserveatendof  first  year,  81,8 i4X$io.54,    862,319.56   1,581,068.43 
Available  receipts  in  excess  of  net  claims  and  reserve, 

first  year,  -_. $18,096.12 

Example  No.  3.  Twenty-year  Endowment  Plan  ;  age  repre- 
sented as  32,  net  premium,  $38.25  ;  actual  age  35^  proper  premium, 
$38.80.     Error,  three  years. 

Living  (82,58iX$38.25)-[-4%  interest  for  i  year,  $3,285,072.18 

Dying,  767X(|i,oooX$38-25-^$38.8o),  net 

claims, $756,127.57 

Reserve  at  end  of  first  year,  8i,8i4X$3i-3Q,  2,560,778.20  3,316.905.77 
Net  claims  and  reserve  in  excess  of  available  receipts, 

first  year, $3^,^33-59 

In  the  case  of  Example  No.  i  on  Basis  No.  2,  the  result  is  ap- 
parently quite  satisfactory.  The  small  excess  of  claims  over 
receipts  is  merely  the  result  of  dealing  with  imperfect  numbers,  the 
net  premiums  being  respectively  $8.74555,  etc.,  and  $8.93062,  etc., 
instead  of  $8.75  and  $8.93. 

In  the  case  of  Nos.  2  and  3,  the  large  surplus  in  the  case  of 
Example  No.  2,  and  the  even  larger  deficiency  in  the  case  of  Ex- 
ample No.  3,  certainly  cannot  be  accounted  for  in  like  manner  as 
in  the  case  of  Example  No.  i,  and  prove  conclusively  that  if  Basis 
No.  I  is  impracticable.  Basis  No.  2,  except  in  the  case  of  policies 
on  the  Natural  Premium  Plan,  is  equally  so.  Besides  this,  the  lat- 
ter method  is  also  inequitable  as  between  various  classes  of  policies, 
too  much  being  deducted  in  some  instances  and  an  insufficient 
amount  in  others. 
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Having  demonstrated  briefly  that  the  methods  of  adjustment 
referred  to  do  not  give  satisfactory  results,  I  will  now  submit  for 
your  consideration  a  substitute  basis  which  will,  I  think,  be  found 
to  be  not  only  equitable  as  between  policies  on  different  plans,  but 
also  more  practicable  than  Bases  Nos.  i  and  2. 

I  would  ask  you  to  refer  again  to  Basis  No.  2,  Example  No.  i,  and 
note  that  the  relative  premiums  at  the  respective  ages  simply  con- 
stitute the  relative  contributions  in  advance  to  the  mortality  losses 
of  the  year.  If,  iu  place  of  the  relative  premiums,  we  substitute 
the  relative  contributions  to  the  mortality  losses  as  at  the  end  of 
the  year,  we  do  not  necessarily  alter  their  relationship  to  each 
other  nor  to  the  amount  at  risk  ;  and  we  have  a  basis  of  adjust- 
ment equally  as  applicable  to  policies  involving  the  element  of 
Reserve  as  to  policies  on  the  Natural  Premium  Plan. 

Instead,  then,  of  paying  such  proportion  of  the  amount  insured 
as  the  premium  at  the  stated  age  bears  to  the  premium  at  the  cor- 
rect age,  I  would  pay  the  terminal  reserve  at  the  credit  of  the  policy 
for  year  of  death  and  such  proportion  of  the  amount  at  risk  as  the 
probability  of  dying  at  the  then  supposed  age  of  the  insured  bears 
to  the  probability  of  dying  at  the  then  correct  age  of  the  insured  ; 
or,  if  you  prefer  the  expression,  pay  the  terminal  reserve  at  the 
credit  of  the  policy,  together  with  such  proportion  of  the  amount 
at  risk  as  the  tabular  contributions  to  the  mortality  losses  of  the 
year  at  the  supposed  age  of  the  insured  bears  to  the  proper  contri- 
bution at  the  correct  age  of  the  insured,  the  amount  at  risk  being, 
of  course,  the  amount  insured  under  the  policy  less  the  terminal 
reserve  at  credit  of  same  when  becoming  a  claim. 

The  following  examples  will  serve  to  illustrate  the  foregoing 
proposition  : 

BASIS  No.   3. 
(Paving  Terminal  Reserve  and  Pro  Rata  Amount  at  Risk.) 
Example  No.  i.    Natural  Premium  Plan  ;  age  represented  as  34, 
net  premium,  $8,746;  correct  age  35.     Probability  of  dying  first 
year,  .009095  and  .009288  respectively.     Error,  one  year, 

Living  (82,58iX$S.746)-|-4%'  interest  for  one  year,  $751,143.56 

Dying,  767X($i>oooX-009095-f-.oo9288),  net  claims,         751,062.12 

Balance  of  available  receipts,  in  excess  of  net  claims.  $81.44 

Example  No.  2.  Whole  Life  Plan  ;  age  roprosonted  as  $^,  net 
premium,  $18.62  ;  correct  age  35.  Probability  of  dying  first  year, 
.008919  and  .009288  respectively.      Error,  two  years. 
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Living  (82,58iX$i8.62)-f4%  interest  for  one  year,       $i,59y.''''4- 55 

Dying-,  767X$io-54,  reserve  at 

credit  of  same,  -         -      $8,084.18 

And   767X(.$989-46X-oo89i9-^ 

.009288)  amount  at  risk,         728,765.05  $736,849.23 

Reserve   at   credit   of    existing    policies, 

8i,8i4X$io-54,     -         -         -         -         -     862,319.56    1,599,168.79 

Net  claims  and  reserve  in  excess   of  avail- 
able receipts,         -----  $4-24 

Example  No.  3.     Twenty-year  Endov/ment ;  age  represented  as 
32,  net  premium,  $38,245;  correct  age  35.     Probability   of  dying 
first  year,  .008747  and  .009288  respectively.     Error,  three  years. 
Living  (82,581  X$38-245)H-4%  interest  for  one  year,     $3,284,642.76 
Dying,  767X$3i-30,  reserve  at 

credit  of  same,  -         -       $24,007.10 

And   767X($968.7oX.oo8747^ 

.009288)  amount  at  risk,         699,715.69  $723,722.79 

Reserve   at   credit    of    existing    policies, 

8i,8i4X$3i-3o>  .         -         -         -     2,560,778.20   3,284000-99 

Balance  of  available  receipts  in  excess  of  claims  and  reserve,    $141 -77 

The  small  surplus  in  the  case  of  Example  No.  i,  and  the  even 
smaller  shortage  in  the  case  of  Example  No.  2,  as  also  the  slightly 
larger  surplus  in  the  case  of  Example  No.  3,  are  merely  the  result 
of  dealing  v^ith  slightly  imperfect  numbers,  and  cannot  be  consid- 
ered as  in  any  way  militating  against  the  general  correctness  of 
the  basis  of  adjustment  as  outlined. 
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The  Apportionment   of    Surplus  to  the  Holders  of 
Completed  Contracts. 


OSCAR    B.     IRELAND, 


THE  idea  has  often  occurred  to  holders  of  poHcies  in  mutual 
companies,  and  in  the  practically  mutual  class  of  mixed 
companies,  that  they,  as  the  size  and  strength  and  surplus  of  these 
organizations  grew  greater  year  by  year,  were  building  up  some- 
thing for  the  benefit  of  other  people  ;  that  a  part  of  the  increase  in 
svibstance  to  which  they  were  contributing  would  never,  under  ex- 
isting methods,  come  back  to  them,  but  would  remain,  after  their 
departure,  in  the  treasury  of  the  company,  and  would  serve  to 
lighten  the  burdens  of  those  who  had  no  claim  whatever  upon  it. 
Reference  is  not  now  had  to  the  adjustment  of  surrender  values 
under  lapsed  contracts,  but  to  the  status  of  policies  that  are  kept 
up  faithfully  until  terminated  by  death  or  maturity  ;  and  it  will 
readily  be  seen  that  there  are  many  policies  now  in  existence,  dur- 
ing whose  life  the  amount  of  surplus  held  by  the  companies  has 
enormously  increased,  both  in  absolute  amount  and  in  its  ratio  to 
the  liabilities. 

The  demand  for  an  adjustment  of  this  matter  has  not  been  a 
fierce  one,  for  various  reasons  ;  to  many  persons  it  might  not  occur 
that  the  annual  dividends  they  had  received,  and  the  payment  in 
full  of  the  face  of  the  policy,  left  anything  more  that  was  justly 
due  them  ;  for  the  old  policy-holders,  who  were  most  interested, 
and  for  their  heirs  and  executors,  the  task  of  compelling  an  adjust- 
ment would  be  difficult,  and  the  attempt  unprofitable  ;  nor  has 
there  been  much  demand  for  this  particular  concession  from  that 
most  potent  and  influential  person,  the  one  who  brings  into  being 
so  many  of  the  tempting  viands  that  are  spread  before  the  insuring 
public,  namely,  the  man  who  must  have  it  because  it  will  help 
him  to  get  new  business. 

Still  further,  this  subject  would  be  somewhat  pushed  out  of 
sight  by  the  modern  tontine  practices,  that  make  it  clear  to  the 
insurer  who  accepts  them — first,  that  he  must  expect  no  division 
of  surplus  until  a  certain  distant  date,  and,  secondly,  that  lie  may 
expect  all  the  profits  pertaining  to  his  class  or  group  then  to  be 
divided.  The  lower  ratios  of  "general  surplus"  to  liabilities 
that  have,  in  many  cases,  prevailed  during  these  later  years  would 
also  tend  to  (juiet  the  tliscussion  of  the  subject  in  hand. 
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Nevertheless,  the  point  has  been  stated,  from  time  to  time,  with 
more  or  less  urgency.  Thirty  years  ago,  in  the  eighth  Massachu- 
setts report,  Elizur  Wright  said:  "While  the  surplus  is  kept  accu- 
mulating, the  members  who  have  contributed  to  make  it  are  con- 
stantly passing  away.  Hence  the  importance  of  frequent  periods 
of  division.  *  *  *  *  The  longer  the  period,  especially  if  the 
company  be  a  large  one  of  many  years'  standing,  the  stronger  is 
the  demand  of  equity  that  the  division  should  not  only  exhaust  the 
surplus,  but  be  made  with  a  regard,"  etc. 

In  1886  and  1887  Insurance  Commissioner  John  K.  Tarbox,  of 
Massachusetts,  gave  much  earnest  work  to  a  revision  of  Massa- 
chusetts insurance  law,  and  the  subject  of  misapplied  surplus  was 
one  on  which  he  felt  and  wrote  very  strongly.  The  bill  presented 
by  him  provided  that  the  safety  fund  or  undivided  surplus  of  a 
domestic  life  company  should  not  exceed  ten  per  cent,  of  its  legal 
reserve,  and  it  also  contained  this  provision  :  "Whenever  a  policy 
matures  the  amount  payable  thereon  shall  include  its  contribution 
to  the  safety  fund,  less  any  proportionate  part  thereof  applied  to  the 
repairment  of  the  reserve,  as  above." 

This  effort — first,  to  keep  down  the  amount  of  surplus  retain- 
able by  a  company,  and,  secondly,  to  secure  to  the  holder  of  a 
maturing  policy  the  return  of  the  whole  of  his  net  contribution  to 
the  surplus — Mr.  Tarbox  supported  with  vigor.  He  said  :  "  The 
mutual  life  companies  have  done  in  default  of  law  what  the  mutual 
fire*  companies  have  done  in  defiance  of  law — heaped  up  masses 
of  surplus  which  equitably  belongs  to  the  policy-holders  who  con- 
tributed it,  but  who  will  never  get  it."  He  also  referred  to  indi- 
vidual cases  of  policy-holders  of  long  standing,  and  the  great 
increase  of  surplus  that  they  had  contributed  to  build  up,  but  of 
which  they  could  not  share  in  the  disposal. 

The  law,  as  passed,  limits  the  "safety  fund"  to  ten  per  cent, 
of  the  legal  reserve,  besides  the  market  value  margin  in  excess  of 
par  of  bonds  held  by  a  company.  The  clause  of  the  bill  given 
above,  as  to  the  share  of  surplus  to  be  returned  when  a  policy 
matured,  was  criticised,  at  the  public  hearing,  as  being  likely  to 
lead  to  litigation,  and  something  more  specific  was  asked  for.  As 
enacted,  the  law  reads  thus  : 

"  Upon  the  termination,  by  reason  of  death  or  maturity,  of  any 
policy  hereafter  issued  upon  which  there  has  been  no  default  in 

*  As  an  illustration  of  the  complications  that  may  arise  in  the  case  of  a  mu- 
tual fire  insurance  company,  see  Carlton  et  al.  vs.  Southern  Mutual  Insurance 
Company  etal.  (Supreme  Court  of  Georgia),  131ns.  Law  Journal,  577. 
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payment  of  premium,  the  amount  payable  thereon  shall  include, 
as  a  special_distribution  of  surplus,  such  portion  of  the  company's 
safety  fund,  if  any,  as  may  be  determined  by  the  following  rule, 
viz. :  If  the  company's  surplus  as  shown  by  the  last  report  of  the 
insurance  company,  as  made  to  the  Insurance  Commissioner, 
prior  to  the  termination  of  the  said  policy,  was  a  greater  amount 
than  was  shown  by  the  first  report  of  the  insurance  company  after 
the  policy  was  issued,  it  shall  be  ascertained  what  percentage  the 
net  increase  in  surplus  during  that  time  is  on  the  company's  total 
distributions  during  the  same  interval,  and  the  same  percentage 
of  the  sum  of  all  the  distributions  already  paid  on  the  said  policy 
shall  constitute  the  special  dividend." 

In  a  paper  read  before  this  Society  in  October,  1890,  the  above- 
described  method  was  referred  to  as  an  "  absurd  mode  of  deter- 
mining "  the  amount  due  each  claimant,  and  it  has  been  alluded  to 
by  others  with  more  or  less  disrespect.  Perhaps,  before  judgment 
is  finally  entered  up,  it  may  be  worth  while  to  look  at  the  principle 
on  which  the  rule  is  based  ;  it  may  easily  be  stated  in  the  form  of 
a  proportion,  thus ;  as  the  total  surplus  distributed  by  the  company 
since  this  policy  was  issued,  is  to  the  sum  of  the  amounts  already 
allotted  to  this  policy,  so  is  the  total  undivided  surplus  that  has 
accumulated  in  the  same  period,  to  the  individual  policy's  share  in 
the  said  accumulation.  Or  it  may  be  put  in  this  form  ;  if  the 
dividends  actually  declared  on  all  policies  had  been  made  greater 
by  m  per  cent,  there  would  have  been  no  increase  to  the  surplus  ; 
therefore  give  this  man  m  per  cent,  of  the  dividends  he  has  re- 
ceived, and  that  will  fairly  represent  his  share  of  the  said  increase. 

It  must  be  borne  in  mind  that  when  transactions  of  this  kind 
are  to  be  regulated  by  statute,  it  is  a  matter  of  very  great  impor- 
tance to  both  parties  that  the  statute  should  be  definite  enough  to 
leave  as  little  as  possible  to  be  decided  by  one  party  and  contested 
by  the  other  ;  and  that  a  clear  rule  of  action  that  is  substantially 
just  is  much  better  than  a  broad  statement  of  some  exact  principle 
whose  application  may  be  fought  over  whenever  there  is  occasion 
to  interpret  it.  Also  it  is  to  be  considered  that  no  apportionment 
of  even  a  single  year's  surplus  to  a  single  policy  is  made  on  such 
a  basis  of  pure  scientific  truth  that  it  commands  the  unqualitied 
assent  of  all ;  for  evidence,  count  the  pages  of  the  Society's  records 
that  are  given  up  to  discussions  of  the  proper  method  of  apportion- 
ing surplus.  It  follows  that  in  determining  what  amount  of  un- 
distributed surplus  has  arisen  from  the  whole  career  of  a  policy 
now^fifteen,  twenty  or  forty  years  old,  as  the  case  may  be,  there 
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must  much  depend  on  more  or  less  arbitrary  assumptions  ;  and  a 
plan  that  utilizes  and  combines  the  various  assumptions  that  have 
been  made  in  each  year's  apportionment  of  surplus,  is  quite  as 
likely  to  give  a  correct  result  as  one  that  starts  out  with  a  new  set 
of  hypotheses. 

If,  however,  a  more  precise  calculation  of  the  amount  fairly  due 
on  each  policy  were  desired,  (without  limit  as  to  the  work  involved), 
the  circumstances  and  history  of  each  company,  and  the  point 
of  view  of  each  actuary,  might  be  depended  on  to  produce  as 
many  ways  of  solving  the  problem  as  there  were  companies  to  pro- 
pound it. 

In  Mr.  Wright's  paper  on  the  provision  for  and  assessment  of 
expenses,  he  speaks  of  the  necessity  for  "  an  appropriate  computa- 
tion of"  what  he  calls  "an  actual  or  gross  premium  reserve,"  and 
says  that  such  a  valuation  "  will  enable  the  company  to  settle  with 
death  claimants  and  the  holders  of  maturing  policies"  "without 
any  separate  extra  calculation."  His  illustrations  are  based  on  a 
mortality  rate  fifty  per  cent,  higher  than  that  of  the  Combined  Ex- 
perience table,  and  interest  at  three  per  cent.  He  proposes  to  give 
the  holder  of  a  policy  terminated  by  death  or  maturity  his  full  re- 
serve, thus  calculated,  and  apparently  proposes  to  divide  each  year 
all  surplus  above  this  reserve. 

Except  the  ways  already  alluded  to,  the  M'riter  is  not  aware  of 
any  published  method,  in  detail,  of  computing  the  final  dividend 
that  he  has  been  discussing.  The  field  is  a  fair  one  for  the  exercise 
of  actuarial  wisdom  and  ingenuity,  v/hich  will  doubtless  be  brought 
promptly  into  play  when  the  necessity  for  them  is  felt.  To  make 
it  so  felt,  these  two  points  are  urged  :  First,  that  the  adjustment  is 
required  by  the  fairness  and  the  mutuality  that  have  been  such 
mighty  influences  in  lifting  life  insurance  to  its  present  proud  posi- 
tion ;  and,  second,  that  it  would  do  much  to  bring  a  sense  of  satis- 
faction to  the  member  who  lives  long — the  member,  be  it  consid- 
dered,  without  whom  the  whole  actuarial  fabric  would  have  to  be 
reconstructed. 
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ON  THE  EFFECTS  OF  SELECTION. 


IHE  Journal  of  the  Institute  contains  many  references  to  the 
effects  of  selection.  A  short  account  of  some  of  them  will  be 
useful  as  a  prefiico  to  the  present  discussion. 

Some  forty  years  ago,  Mr.  Higham  (J.  I.  A.,  I,  179)  ex- 
amined with  care  the  experience  of  the  Seventeen  Offices.  "  I 
conclude,"  said  he,  "  that  if  we  could  trace  tlie  after-history  of  all 
who  appear  upon  our  books,  we  should  find  tliat  they  really  were, 
as  a  whole,  the  select  lives  we  supposed  them  to  be  on  tlieir  a-d- 
mission ; — that  those  who  dropped  their  policies  were  those  who 
permanently  enjoyed  good  health ;  wliiie  tliose  who  had  fallen  into 
bad  health  were  careful  to  retain  them."  He  expressed  the 
opinion  repeatedly  and  forcibly  that  as  a  rule  the  better  class  of 
lives  are  those  wliicli  discontinue,  except  perhajjs  at  tlie  most  ad- 
vanced ages.  He  considered  that  lives  "  existing  "  at  the  period 
of  observation,  which  in  preparing  tables  are  necessarily  treated  as 
if  they  had  lapsed,  "are  of  the  worst  quality — worse  than  the 
lapsed  policies — worse  than  the  community  at  large." 

Mr.  Spens  (J.  I.  A.,  IV,  1)  inquired  into  the  monetary  loss 
incurred  within  the  first  year  of  insurance  by  a  number  of  offices 
from  which  he  had  obtained  the  necessary  data,  and  concluded 
that  the  mean  rate  of  loss  was  0.55  per  cent.  Subse([uently  (IV, 
140)  ho  remarked  that  ''  the  average  rate  of  mortality  among  lives 
of  forty-five  and  under  cannot  exceed  0.4  ])er  cent,  during  the  first 
year."  Later  (X,  Gl,  107)  Mr.  Spens  presented  "Observations 
on  the  Mortality  Experience  of  the  Scottish  Amicable  Assurance 
Society."  Tie  found  that  the  mortality  in  the  first  year  in  the 
Scottish  Amicable  exhibited  a.  percentage  of  0.551,  lie  also 
analysed  the  experience  of  the  E(|uitablo  ''Town  ]\Iales"  and  the 
Scottish  Amicable  Males,  non-hazardous,  computing  the  expected 
deaths  for  the  first  six  years,  and  those  thereafter,  by  the  J-jUglish 
Life  Table  No.  2,  with  the  follow  ini:-  result : 
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First  Six  Years. 

Thereafter. 

Expected. 

Actual. 

Expected.]    Actual. 

1 

"Town  Males," 
Scottish  Amicable, 

902 

461 

710 

B22 

467 
31G 

480 
310 

In  further  analyses  by  years  of  insurance  he  found  the  deaths  in 
the  Scottish  Amicable  to  be  for  the  first  year  44.5  per  cent,  of  the 
expected  number,  for  the  second  year  GG..3,  for  the  third  year  77.8, 
for  the  fourth  year  73.(5,  for  the  fifth  year  83.4,  for  the  sixth  year 
94.0,  and  after  the  sixth  year  98.2.  ''  It  would  seem,"  he  said, 
"that  taking  hazardous  and  non-hazardous  together,  the  deaths  to 
be  expected  for  the  first  year  may  be  from  six  to  seven  ])er  1,000; 
and  for  select  assured  lives  about  five  per  1,000,  one  of  Avhich 
would  likely  be  a  life  really  ineligible  as  a  good  one.  In  the 
second  place  there  is,  as  noticed,  the  tendency  of  the  bad  lives  to 
b6  less  discontinued  than  the  good  ones."  In  his  second  paper 
Mr.  Spens  compared  the  experience  of  the  Seventeen  Offices  by 
years  of  insurance  with  those  of  the  Scottish  Amicable,  and  also 
gave  a  table  showing  the  rates  of  discontinuance.  He  concluded: 
*'I  estimate  that  about  one-quarter  of  the  policies  issued  are  dis- 
continued otherwise  than  by  death  in  the  first  five  years,  and  about 
a  like  number  after  that,  or  one-half  of  the  whole." 

Mr.  Sprague  presented  in  1809  a  paper  "On  the  Bate  of 
Mortality  prevailing  among  Assured  Lives,  as  influenced  by  the 
length  of  time  for  which  the}'  have  been  assured  "  (J.  I.  A.,  XY, 
328).  Concerning  medical  selection  Mr.  Sprague  said:  "It 
seems  very  probable  that  the  effect  of  the  medical  selection, 
through  weeding  out  the  persons  labouring  under  chronic  diseases, 
will  have  the  effect  of  slightly  reducing  the  rate  of  mortality  even 
to  the  extremity  of  life."  After  mentioning  the  arguments  for 
and  against  the  presumed  injury  done  by  withdrawals,  he  says : 
"  I  myself  fully  agree  with  those  who  attribute  to  these  with- 
drawals a  powerful  influence  in  increasing  the  rate  of  mortality." 
The  difficulty  of  discriminating  between  the  various  agencies  af- 
fecting the  average  quality  of  the  lives  remaining  was  stated 
clearly.  "  Supposing  the  Avithdrawals  to  exercise  an  influence  on 
the  subsequent  rate  of  mortality  among  the  lives  left  under 
observation,  our  facts  will  show  ns  only  the  combined  effect  of 
such  withdrawals  and  the  original  medical  selection  j  and  it  will 
be  extremely  difficult,  if  not  quite  impossible,  to  distinguish  the 
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effects  of  the  two  causes."  While  giving  credit  to  ]\Ir.  Higliam 
for  "the  most  complete  examination  of  the  effect  of  selection 
which  has  hitherto  appeared,"  ]\Ir.  Sprague  preferred  to  employ  a 
method  more  in  accordance  with  that  of  Mr.  Spens.  Taking  the 
experience  of  the  Twenty  Offices  by  each  year  of  insurance  and 
each  age  at  entry,  he  computed  the  expected  deaths  hy  three 
standard  tables,  those  of  the  Seventeen  Offices,  the  Peerage 
Males,  and  the  Twenty  Offices,  and  placed  in  comparison  with 
them  the  actual  deaths  at  the  same  ])eriods.  The  result  of  the 
summations  was  to  exhibit  as  follows  the  proportion  of  deaths 
to  each  100  expected  by  those  standards : 


Years  of 

Seventeen 

Peerage 

Twenty 

Insurance. 

Offices. 

Males. 

Offices. 

0 

42 

41 

45 

1 

68 

68 

72 

2 

85 

87 

89 

3-  5 

»9 

104 

99 

6-10 

103 

112 

105 

11-15 

107 

119 

109 

16-20 

104 

117 

105 

21-25 

103 

117 

104 

26-30 

103 

116 

104 

31-63 

102 

110 

102 

The  greatest  proportionate  mortality  appears  in  the  third 
quinquennium  by  each  of  the  three  sets  of  computations.  A  few 
further  quotations  will  be  useful.  ''If  we  consider  the  way  in 
which  the  withdrawal  of  healthy  lives  must  affect  the  rate  of  mor- 
tality among  the  persons  remaining  under  observation  we  shall 
see  that  it  may  be  expected  to  produce  precisely  the  effect  shown  in 
the  above  tables.  We  shall  find  that  the  effect  produced  upon  the 
rate  of  mortality  by  the  Avithdrawal  of  a  number  of  healthy  persons 
Avill  be  ])recisely  the  same  as  would  be  produced  by  the  addition  of 
a  number  of  unsound  lives.  *  *  *  To  express  the  result 
in  a  more  general  form,  we  may  say  that  the  withdrawal  of 
the  good  lives  increases  the  j)roportioii  which  the  bad  lives  bear 
to  the  whole.  Now,  the  greatest  nunihcr  of  withdrawals  takes 
place  within  a  few  years  from  the  date  of  tlio  policy,  and  after  the 
la])se  of,  say  15  years,  they  become  so  fvw  as  to  j)n>diici'  lu)  ap- 
preciable effect  upon  the  mortality.  In  order,  therefore,  to  trace 
the  effect  of  the  withdrawals  u])ou  the  rate  of  mortality,  we  nuiy 
ijuppose  that  in  each  year  of  insurance  uj)  to  tlie  lifteenth  a  dimin- 
ishing number  of  unsound  lives  is  added  to  those  survi\  iiijj:  out  of 
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tlie  original  number  insured.  TIk^.so  unsound  lives  will  exi)erience 
a  heavier  mortality  than  the  mixed  lives  which  .survive  from  the 
original  number  insured;  but  as  their  numbers  are  by  supposition 
continually  rccniitiMl  by  fresh  additions  during:  the;  early  y<'ars  of 
the  insurance,  there  M'ill  be  a  rapidly  increasing  number  of  deaths 
among  them,  which  will  hav(;  the  effect  of  causing  the  rate  of  mor- 
tality among  the  whole  body  to  increase  faster  than  it  would  other- 
wise do.  But  when  Ave  come  to  tlie  subsequent  years  of  tiie  insur- 
ance, when  the  unsound  lives  receive  no  new  additions  to  their 
numbers,  the  heavy  r;ite  of  mortality  prevailing  among  them  will 
cause  their  number  to  bear  a  continually  diminisiiing  ratio  to  the 
whole,  and  those  unsound  lives  will  consequently  exercise  each 
year  a  less  influence  on  the  rate  of  mortality.  As  far  ixs  they  are 
concerned,  there  will  therefore  be  a  tendency  for  the  rate  of  mor- 
tality to  improve;  but  as  the  survivors  *  *  *  are  probably 
getting  on  the  average  worse,  there  is  a  tendency  on  that  account 
for  the  general  mortality  to  get  worse.  We  have,  then,  two  forces 
now  operating  in  opposite  directions,  and  it  depends  on  which  is 
the  more  powerful  whether  the  mortality  will  improve  or  get 
worse.  There  will  be  hence  no  difficulty  in  explaining  the  whole 
of  the  observed  results  by  the  combined  operation  of  these  two 
causes.  *  *  *  The  foregoing  observations  not  only  demon- 
strate that  the  withdrawals  produce  a  powerful  effect  in  increasing 
the  rate  of  mortality  among  the  lives  remaining  under  observa- 
tion, but  enable  us  to  see  clearly  the  way  in  which  this  effect 
is  produced,  and  to  a  certain  extent  measure  its  magnitude.  It 
is  obvious  that  the  greater  the  number  of  withdrawals  the  greater 
will  be  the  effect  produced  upon  the  mortality,  and  when  any 
special  circumstance  causes  an  unusually  large  number  of  with- 
drawals, it  may  be  expected  to  produce  a  most  disastrous  effect 
upon  the  mortality  of  the  remaining  lives.  A  conspicuous  instance 
of  this  is  afforded  in  the  transfer  of  the  business  of  one  office  to 
another  of  inferior  credit.  *  *  *  It  may  be  expected  that 
those  offices  which  have  the  fewest  withdrawals  will  experience 
the  most  favourable  mortality." 

Mr.  G.  King  (J.  I.  A.,  XIX,  381;  XX,  233)  read  in  187G 
and  1877  two  papers  "On  the  Mortality  amongst  Assured  Lives 
and  the  Eequisite  Eeserves  of  Life  Offices."  In  this  work  he 
brought  forward  a  number  of  tables,  many  of  them  analysed  by 
ages  at  entry  as  well  as  by  years  of  insurance.  Tables  of  dis- 
continuance for  various  insurance  years  and  ages  at  entry  were 
also  given.     These  papers,  as  well  as  those  of  Messrs.  Higham, 
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Spens  and  Sprague,  should  be  referred  to  by  tliose  who  wortkl 
be  thoroughly  informed.  Mr.  King's  conclusions  will  be  indicated 
briefly  by  a  few  quotations.  "  One  cannot  help  questioning 
whether  we  yet  possess  a  true  measure  of  mortality,  even  for  a 
population  where  the  disturbing  influences  at  work  in  assurance 
oflfices  do  not  preyail."  "  Probably  the  best  measure  of  the 
departure  of  a  table  under  examination  from  a  standard  is  that 
used  by  Mr.  Sprague,  the  percentage  of  actual  to  computed  deaths ; 
and  I,  too,  have  adopted  this  test.  The  Healthy  English  table 
has  been  selected  to  compare  by  because  it  is  not  derived  from 
only  one  stratum,  like  the  Peerage  table,  but  includes  all  sections 
of  the  population,  while  at  the  same  time  it  takes  a  favourable 
view  of  human  life.  AVe  may  expect  the  recently  admitted  lives 
assured  to  be  very  similar.  They  are  drawn  from  all  ranks,  and 
are  healthy  members  of  healthy  families."  "  If  all  deaths  took 
place  suddenly,  if  perfect  health  were  always  enjoyed  till  the 
moment  of  decease,  then  discontinuance  could  not  influence 
mortality.  In  proportion  as  this  condition  is  realized,  the  effect 
will  be  slight;  but  when  the  duration  of  fatal  diseases  is  pro- 
longed, and  time  is  given  to  the  policyholder  to  exercise  his 
option  to  the  detriment  of  the  company,  we  may  anticipate  greater 
harm  to  result.  *  *  *  Ti^g  numerous  discontinuances  at 
starting  have  a  tangible,  though  not  a  very  great  effect;  and 
when  they  cease  to  operate  with  the  same  force,  there  is  at  year 
4  a  manifest  tendency  in  the  curves  to  fall.  The  discontin- 
uances remain  for  a  year  or  two  nearly  constant,  but  chronic 
diseases  begin  to  tell,  and  the  curves  again  gradually  ascend  till 
they  reach  their  second  maximum,  which  is  attained  earlier  fur 
the  old  ages  than  for  the  young.  Discontinuances  at  length 
practically  cease,  and  the  curves  take  a  downward  bend.  Por 
the  older  ages  at  entry  they  seem  at  the  last,  when  the  lives  are 
all  advanced  in  years,  to  take  again  an  u|)ward  direction,  but 
this  I  think  is  due  to  the  character  of  the  standard  table  at  the 
late  years  of  life,  and  not  to  the  discontinuances.  I  have  thus 
attempted  to  trace  the  influence  of  discontinuances  on  mortality, 
and  it  is  sufficiently  marked  to  merit  consideration.  Those  who 
depreciate  it  should  remember  that  the  lives  at  starting  are  a 
very  select  class,  and  that  they  not  only  lose  this  advantage,  but 
degenerate  until  they  are  on  the  average  worse  than  the  general 
population."  The  following  is  a  summary  of  ^Ir.  King's  taldo 
comparing  the  actual  deaths  (Twenty  Otlices')  and  the  expected 
deaths,  computed  by  the  Healthy  English  table. 


66 


Years  of 

Tercentago  of 
Actual  to 

Percentage  of    i 

Assurance. 

Expected. 

Discontinuance. 

0 

40 

2.7 

1 

75 

7.0 

2 

05 

5.0 

3 

108 

4.1 

4 

IIH 

3.3 

5 

112 

2.8 

6 

118 

2.4 

t 

118 

3.0 

8 

117 

1.8 

9 

119 

1.0 

10-14 

120 

1.4 

15-19 

127 

0.9 

20-24 

124 

0.7 

25-29 

123 

0.5 

30  and  over. 

117 

0.4 

\ 

The  excessive  rate  of  discontinuance  in  the  seventh  year  seems  to 
have  been  due  to  the  expiration  of  short-term  policies. 

Mr.  Thomson's  address  to  the  Actuarial  Society  of  Edin- 
burgh in  1877  (J.  I.  A.,  XXI,  170)  contains  many  judicious 
observations  on  selection,  and  should  be  referred  to. 

Two  papers  by  Mr.  Sprague  ''On  the  Construction  and  Use 
of  a  Series  of  Select  Mortality  Tables  "  were  read  in  1878  and 
1881  (XXI,  239 5  XXII,  391).  These  tables  were  "constructed 
for  the  purpose  of  allowing  for  the  effect  of  selection  as  exercised 
by  the  company  against  the  proposer,  and  secondly  by  the  policy- 
holder against  the  company."  For  this  purpose  he  acted  on  the 
principle  afterwards  followed  in  the  preparation  of  annuity  tables 
from  the  Government  Annuitants'  experience.  For  each  given 
age  at  entry  separate  tables  of  numbers  living  and  of  annuity 
values  were  computed,  in  accordance  with  the  actual  (Twenty 
Offices')  experience,  by  insurance  years,  during  the  first  few  years 
after  entry,  after  which  the  H'^  '•^^  table  came  into  play,  "  Before 
the  subject  of  selection  can  be  thoroughly  understood,"  said  he, 
"it  will  be  essential  to  obtain  information  as  to  the  rate  of  mor- 
tality among  select  lives  none  of  which  withdraw  from  observa- 
tion. *  *  *  The  sum  of  the  values  of  the  policies  on  the 
select  lives  and  of  the  values  of  the  policies  on  the  damaged  lives 
is  together  equal  to  the  sum  of  the  average  of  the  policy-values 
on  the  total  number  of  lives." 

A   valuable  paper   "  On   the  Influence  of  Selection  on  the 
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Hortalitj  from   different   Classes   of  Diseases,"   by  Mr.   Dorey, 
appeared  in  1882  (XXIII,  285). 

In  December,  1883,  a  paper  was  read  by  Mr.  Gray  "On  tlie 
Probable  Effect  of  Withdrawals  on  the  Eate  of  Mortality  among 
Assured  Lives."  Mr.  Gray  undertook  to  estimate  the  influence  of 
withdrawals  by  assuming  that  the  lives  discontinuing  might  be 
represented  by  a  table  showing  throughout  a  lower  rate  of  mor- 
tality than  the  H^^  table.  For  this  purpose  he  framed  a  table  based 
on  the  experience  of  the  Twenty  Offices,  healthy  males,  during 
the  first  4J  years  of  insurance.  As  regards  lives  noted  as  "  exist- 
ing" he  drew  up  and  combined  two  tables,  one  assuming  that 
such  lives  continued  under  observation  to  the  end  of  life  on  the 
H'^  basis,  and  the  other  on  the  H^'  ^^\  His  general  conclusion 
was  that  "the  actual  rate  which  will  eventually  result  in  con- 
sequence of  past  and  future  discontinuance  will  be  approximately 
3.12  per  cent  in  excess  of  the  H^'  rate." 

Many  passing  remarks  on  selection  may  be  found  in  the  Journal 
of  the  Institute.  They  express  all  shades  of  opinion,  and 
illustrate  vividly  the  discord  prevailing  on  this  question.  Thus 
(XIX,  302),  ''Mr.  Bailey  had  somewhere  read  that  selection  is 
the  very  life-blood  of  life  assurance.  On  the  other  hand,  there  are 
some  who  think  that  the  effects  of  selection  are  very  much 
exaggerated.  *  *  *  Mr.  Macfadyen  *  *  *  thought  that 
there  are  circumstances  special  to  each  office  that  have  far  more 
weiglit  than  selection  in  determining  the  amount  it  shall  pay  as 
claims.  *  *  *  But  selection  is  certainly  at  work  in  life 
companies,  however  little,  comparatively,  may  be  its  effect. 
*  *  *  Mr.  Sutton  thought  it  would  be  difficult  to  deal 
with  the  question  of  selection,  taking  as  a  basis  the  figures  given 
in  the  Institute  tables ;  for  those  have  reference  to  other  classes 
of  assurances  in  addition  to  whole  life  policies.  Whether  or  not 
this  would  much  affect  the  question  of  selection,  he  was  not 
prepared  to  sayj  but  many  actuaries  are  of  opinion  that  a  difl'ereut 
rate  of  mortality  and  a  different  rate  of  discontinuance  prevail 
in  policies  other  than  ordinary  whole  life  policies."  Again 
(XIX,  409),  "  Mr.  Baden  said  that  no  one  *  *  ♦  can  fail 
to  recognize  the  influence  of  discontinuance  upon  the  rate  of 
mortality;  but  there  appeared  to  him  there  has  been  a  tomloncv 
to  ignore  another  cause  of  the  i)lieiu)menon,  a  something  whidi 
for  want  of  a  better  term  he  would  call  by  the  jjaradoxical  name 
of  'unconscious  fraud.'  There  was,  in  his  opinion,  a  selection 
exercised  against  the  office  by  persons  in  this  way,  that  a  large 
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number  of  persons  wlio  present  themselves  have  already  an  inward 
monition,  which  cannot  be  detected  by  medical  examination,  but 
which  is  probably  known  to  themselves  and  members  of  their 
families,  and  which  is  the  first  motive  of  their  presenting  them- 
selves for  insurance."  Again,  (XX,  27G)  ''  Mr.  Berridge  ob- 
served, *  *  *  We  get  a  sort  of  middle  class  coming  to  assure. 
The  doctor  rejects  for  us  the  bad  lives,  but  the  very  best  lives  do 
not  come  in  their  full  ])roi)()rtion,  and  of  the  men  who  do  come  in 
there  may  be  many  who  know  themselves  to  be  ^  shaky'  which 
^shakiness'  the  doctor  does  not  detect,  and  that  'shakiness'  turns 
up  a  few  years  afterwards  in  the  shape  of  influence  on  the  mortality 
experience.  No  man  probably  can  look  more  than  a  few  years 
forward — at  any  rate,  the  estimate  he  forms  of  himself  is  only  for 
the  few  years  in  advance  and  therefore  it  follows  that  these  causes 
do  not  influence  the  remoter  periods  of  life,  but  do  influence  the 
mortality  within  perhaps  the  next  twenty  years,  and  it  seems  proba- 
ble that  we  get  a  class  of  men  among  whom  there  is  an  excess  of 
moitality  within  a  certain  period."  In  Mr.  Crisford's  paper  on 
Surrender  Values  (XXI,  309)  he  assumes  "that  the  effect  of  with- 
drawals upon  mortcility  is  in  about  the  opposite  ratio  to  the  effect 
of  selection."  In  the  discussion  on  Mr.  Sprague's  Select  Mortality 
Tables,  (XXII,  442)  Mr.  Bailey  expresses  the  opinion  that 
"practically,  in  the  great  majority  of  cases,  the  surrender  of 
a  policy  depends  ni)on  pecuniary  circumstances  which  had  nothing 
whatever  to  do  with  the  state  of  health,  and  even  if  it  had, 
1  believe  that  men  generally  are  exceedingly  bad  judges  of 
their  prospects  of  longevity.  *  -  *  I  do  not  think  it  is 
true  that  those  who  surrender  must  therefore  be  taken  as 
selected  lives,  and  the  values  of  their  policies  calculated  accord- 
ingly." Mr.  Baden,  on  the  other  hand,  could  not  "  help  think- 
ing that  the  paper  is  one  of  the  greatest  value."  Mr.  King 
expressed  himself  to  the  same  effect.  "  If  the  dropping  of  policies 
by  healthy  lives  is  not  the  cause  of  the  rapid  increase  of  mortality 
and  of  tiie  mortality  increasing  beyond  the  normal  mortality  of  the 
ordinary  population,  what  is  the  cause  ?"  Af;er  an  exhaustive  ex- 
amination of  the  mortality  observed  amongst  the  various  classes  of 
bonus  policies  in  the  British  Empire  jiutiial  Company,  Mr.  G.  F. 
Hardy  drew  the  conclusion  (XXIII,)  "  that  the  option  given  to  the 
assured  to  select  the  manner  in  which  his  bonuses  shall  be  received 
does  exercise  an  influence  upon  the  future  rates  of  mortality  pre- 
vailing in  the  various  classes  of  bonus  policies  which  are  thus 
selected;    and  that  the  value  of  this  option  as  measured  by  its 
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effect  upon  the  mortality  is  greater  the  later  it  is  made."  In  the 
discussion  on  Mr.  Gray's  investigation,  Mr.  Hughes  (XXIY,  2'JO) 
"  believed  it  would  be  found  that  the  discontinuances  arising 
directly  as  the  result  of  prolonged  illness  would  have  an  appre- 
ciable weight  in  neutralizing  or  modifying  the  idea  that  only  good 
lives  lapsed  or  surrendered  their  })olicies ;  Mr.  Manly  thought 
^'that  those  withdrawals  which  had  often  been  made  a  great  deal  of 
really  had  very  little  effect  upon  the  general  mortality ;  "  and  Mr. 
Sprague  remarked  that  Mr.  Gray  had  "assumed  that  all  persons 
who  withdrew  were  subject  to  an  average  rate  of  mortality.  If  he 
were  to  make  a  more  minute  distinction  and  assume  that  those 
persons  who  withdrew  were  select  lives  at  that  time  and  were  sub- 
ject in  the  first  year  after  withdrawal  to  the  rate  of  mortality  that 
prevailed  among  the  select  lives  in  the  first  year  after  admission  j 
in  the  second  year  after  withdrawal  to  the  higher  rate  that  pre- 
vailed in  the  second  insurance  year,  and  in  the  third  year  to  a  still 
higher  rate,  and  so  on,  they  would  probably,  without  much  greater 
expenditure  of  labour  than  Mr.  Gray  had  used,  arrive  at  a  more 
satisfactory  result." 

The  observations  which  have  been  cited  were  made  from  time  to 
time  during  many  years.  Few  of  them,  if  any,  are  lacking  in 
instructiveness  at  the  present  day.  The  matter  in  hand  is  so 
complex  that  all  opinions,  however  discordant,  have  in  some  way, 
somewhere,,  at  some  time,  a  basis  of  truth.  Mr.  Gray's  assump- 
tion in  respect  to  risks  discontinued,  that  such  lives  may  be 
measured  by  an  average  table  somewhat  better  than  the  standard, 
and  Mr.  Sprague's  assumption  that  they  may  bo  treated  en  masse  as 
"  select "  lives,  are  assumptions  only,  though  in  the  direction  of 
safety.  The  truth  seems  to  be  that  the  withdrawals  include  all 
shades  ;  that  at  one  extreme  there  may  be  times,  es[)ecially  when 
everything  is  running  smoothly,  when  the  lives  discontinuing  are 
on  the  whole  no  better  than  those  remaining,  and  that  at  the  other 
extreme  there  may  be  times,  above  all  when  a  comi)any  has 
become  discredited,  when  the  gravest  injury  is  caused  by  the 
desertion  of  the  better  class  of  lives. 


"  Selection "  is  a  conventional  phrase  denoting  any  agency 
which,  acting  at  the  entrance  or  exit  of  individuals,  affects 
advautag(!ously  or  adversely  the  average  (|uality  of  tlu'  lives 
composing  a  conii)any. 

At  entrance  the  affcncit's  to  be  considered  arc-  the  conscious  or 
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nnconscious  dishonesty  of  bad  lives  Avishing  to  make  a  good 
bargain,  the  efforts  of  the  office  and  of  its  agents  to  obtain  new 
proposals,  and  tlie  action  of  tlie  office  in  rejecting  undesirable  lives. 

The  number  of  dishonest  proposals  is  but  a  small  fraction  of 
the  whole,  being  reduced  to  a  minimum  by  the  vigilance  of  the 
offices.  Nevertheless,  a  small  proportion  of  the  total  number  of 
lives  may  become  a  notable  fraction  of  the  existing  number  of  bad 
lives.  The  judgment  expressed  by  Mr.  Spens,  that  "  the  deaths 
to  be  expected  for  the  first  year  may  be  for  select  assured  lives 
about  5  per  1,000,  one  of  which  would  likely  be  a  life  really  in- 
eligible as  a  good  one,"  is  probably  not  far  wrong.  For  every 
such  bad  life  dying  in  the  first  year,  a  number  of  other  bad  lives, 
which  will  fall  in  later,  must  be  assumed  to  escape  the  vigilance  of 
medical  selection.  It  is  often  found  that  the  percentage  of  actual 
to  expected  mortality  is  greater  among  holders  of  large  than  of 
small  policies.  When  this  is  the  case,  it  may  sometimes  be  due  to 
the  natural  tendency  of  a  "  shaky  "  life  to  make  the  best  possible 
bargain.  The  same  may  be  said  of  those  frequent  cases  in  which 
an  unusually  heavy  mortality  is  observed  upon  short-pei'lod  poli- 
cies, or  non-participating  policies,  or  other  forms  of  assurance 
calling  for  low  rates  of  premium. 

The  effi)rts  made  to  obtain  new  proposals  exert,  in  one  way 
or  another,  a  greater  influence  on  the  quality  of  the  lives  taken  in 
than  it  has  been  usual  to  recognize.  Offices  exercising  the  same 
care  in  medical  selection  diff'er  notably  in  their  mortality.  In 
some  cases  this  diiference  is  due  largely  to  differences  in  their 
plans  of  business  and  in  the  inducements,  appealing  to  different 
motives,  set  forth  in  prospectuses  or  by  agents.  So-called  liberal 
features  may,  and  no  doubt  in  some  cases  do,  turn  the  scale  as 
against  other  offices  in  securing  proposals  not  of  the  best  quality. 
Plans  for  cheapening  the  cost  during  the  earlier  years,  such  as 
giving  credit  for  part  of  the  premiums,  or  providing  for  an  increas- 
ing scale,  attract  proposals  from  persons  who  feel  it  necessary  to 
secure  the  largest  amount  of  assurance  for  the  least  money  ',  and 
these  probably  include  an  undue  proportion  of  doubtful  risks, 
though  this  is  not  necessarily  the  case.  Much  depends  on  the 
manner  in  which  the  agents  of  a  company  push  their  business. 
Frequently  those  who  are  the  last  to  be  persuaded  to  make  a 
proposal  rank  among  the  best  lives.  Above  all,  and  to  an  extent 
which  is  even  now  not  universally  understood,  the  truth  seems  to 
be  that  the  proposer  who  is  willing  to  back  his  own  life  by  paying 
a  large  premium,  or  by  deferring  bonuses  for  a  long  term  of  years, 
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is,  as  a  rule,  distinctly  better  than  the  average,  not  only  in  the 
first  year  but  in  all  subsequent  years.  So  uniformly  has  this 
tendency  been  obseryed  by  those  whose  attention  has  been  given 
to  the  subject  that  a  maxim  has  grown  up  in  some  offices  by  which 
the  making  of  a  proposal  for  a  high-premium  policy  is  regarded  as 
an  indication  (of  course  not  as  a  proof)  of  the  good  quality  of  the 
life.  It  is  observed  by  Mr.  Eyan  (J.  I.  A.,XXVI1I^  --5),  referring 
to  Mr.  Pierson,  the  Actuary  of  the  Washington  Life  Insurance 
Company,  that  ''  the  impression  left  upon  his  mind  is  that  the 
mortality  among  endowment  policies  is  far  more  favourable  than 
that  among  whole-life  policies,  an  opinion  which  we  believe  to  be 
freely  entertained  in  this  country  and  to  be  well-founded.  The 
Actuary  who  first  produces  irrefragable  evidence  on  this  point  will 
perform  a  useful  act  by  supplanting  ill-informed  opinion  by  actual 
proof."  It  has  seemed  to  me  that  sufficient  proof  might  be  ob- 
tained from  the  experience  of  American  offices,  in  which  it  has 
been  customary  of  late  years  to  giye  special  attention  to  the  an- 
alysis of  mortality  experience.  By  reference  to  their  publications 
and  by  the  aid  of  friends  I  have  obtained  what  I  think  will  be 
considered  positive  proof  that  the  holders  of  endowment  assur- 
ances constitute  an  extraordinarily  good  class  of  lives. 

The  experience  of  the  Provident  Life  Insurance  and  Trust 
Company  of  Philadelphia,  as  cited  by  Mr.  Sprague  (J.  I.  A., 
XXVI,  310)^  ap})ears  to  be  on  the  whole  more  satisfactory  than 
that  of  any  other  company  which  has  been  published,  with  the 
possible  exception  of  the  Clergy  Mutual.  The  ratio  of  the  actual 
loss  of  the  Proyident  to  that  expected  by  the  Seventeen  Offices' 
table  is  given  as  .619.  An  examination  of  the  American  official 
reports  shows  this  company  to  have  had  a  revuarkable  small  rale 
of  loss  by  death  year  after  year;  and  it  shows  also  that  its  busi- 
ness consists  almost  wholly  of  endowment  assurances.  In  the 
Washington  experience  the  ratio  of  actual  loss  to  that  computed 
by  the  Seventeen  Offices'  table,  for  life  policies,  is  given  as  .848 ; 
for  endowments  .015.  With  these  facts  are  jjublished  correspond- 
ing ratios  of  another  company,  of  which  the  name  is  not  given,  for 
the  years  1885,  1886  and  1887 ;  they  are  .800  and  .620  respect- 
iyely.  The  Connecticut  ex])erience  computes  the  exiK'ctcd  deaths 
by  the  ''American"  table  and  giyes  the  ratio  on  life  pt)licies  as 
.870  and  on  endowment  policies  as  .607.  Permission  has  been 
obtained  from  ^Iv.  Loyeland,  Actuary  of  the  Northwestern  Mutual 
Life  Insurance  Company,  for  the  jtublication  of  the  following 
particulars  of  that  company's  exjx'ricnce,   examined  in   1S7(>,  llie 


72 

first  five  insurance  years  being  excluded :  ordinary  life,  expected 
loss  in  dollars  by  tlio  Seventeen  Offices'  table,  G90,4r)2,  and  actual 
loss  523,100  ;  endowments,  expected  362,295,  and  actual  257,300. 
Inquiry  lias  also  been  made  on  my  belialf  of  the  actuaries  of 
several  other  Amei'ican  companies.  Every  office  addressed,  in 
which  incjuiry  had  been  made  at  any  time  directed  to  the  mor- 
tality on  endowments,  namely,  the  ^-Etna,  Equitable,  Maryland, 
Michigan,  Mutual  Benefit,  Mutual  of  New  York,  and  Phoenix, 
reported  that  its  endowment  experience  was  more  favourable  than 
that  on  life  policies. 

In  view  of  all  this  cumulative  evidence,  there  can  be  no 
doubt  that  those  who  prefer  the  endowment  plan  really  constitute 
an  exceptionally  good  class  of  lives.  It  is  probable,  indeed,  that 
discontinuances  are  less  numerous  in  that  class,  and  that  its 
superiority  may  be  somewhat  increased  by  that  cause ;  yet  that 
cause  cannot  account  for  the  whole  of  the  superiority. 

That  distinct  classes  exist  showing  different  rates  of  mortality 
through  their  whole  course  of  life  cannot  be  questioned.  The 
opinion  has  occasionally  been  implied,  though  it  is  piobable  that 
no  one  holds  to  it  strictly,  that  the  general  population  constitutes  a 
standard,  and  that  while  variations  from  the  mortality  exhibited 
in  the  general  population  may  now  and  then  occur  by  reason  of  ex- 
ceptional circumstances,  the  tendency  is  to  revert  to  that  standard 
sooner  or  later.  It  has  always  seemed  to  me  that  the  phrases 
"  general  population  "  and  ^^  law  of  mortality  "  are  productive  of 
confusion.  We  have  to  deal  with  average  rates,  not  with  laws. 
The  general  population  is  made  up  of  individuals.  Every  individ- 
ual has  his  own  chance  of  living,  his  own  expectation  of  life,  we 
may  say  his  own  life-table.  Any  number  of  individuals  taken 
together  will  have  an  average  chance  of  longevity  correspond- 
ing to  the  average  of  their  individual  chances.  Each  company 
is  made  up  of  individuals.  At  any  given  time  one-half  of  the 
whole  mimber  are  better  lives  (that  is,  have  better  prospects  of 
longevity)  than  the  other  half.  The  better  lives,  taken  as  a 
separate  company,  would  show  a  better  mortality  experience  from 
year  to  year  than  the  inferior  lives.  The  fact  that  no  one  can 
point  out  accurately  the  individuals  which  constitute  the  class 
of  better  lives  does  not  conflict  with  the  fact  of  their  existence 
as  individuals.  It  is  generally  agreed  that  longevity  is  largely  a 
matter  of  heredity.  The  writer  once  divided  several  hundi'ed 
men  of  greatly  excessive  weight,  facts  concerning  whose  assur- 
ances  had   come  within  his   knowledge,  into   two  classes:   those 


who  at  entrance  had  lost  oue  or  both  parents  by  death,  from  any 
cause,  below  the  age  of  70,  and  those  who  had  not.  The  mor- 
tality in  the  latter  class  was  within  the  table  expectation,  but  in 
the  former  went  far  beyond  it.  That  classes  should  exist  which 
are  permanently  superior  to  the  average  is  as  natural  as  that 
other  classes  should  exist  which  are  permanently  inferior,  as 
in  the  tropics  (J.  I.  A.,  XXI,  J 53;  XXVII,  IGC).  It  is  possible 
to  get  together  a  class  of  individuals  which  shall  from  begin- 
ning to  end  exhibit  a  rate  of  mortality  far  below  that  of  any 
standard  life-table.  Xot  only  is  it  possible  to  do  this,  but  it  has 
been  done.  Probably  the  holders  of  endowment  assurances  in 
every  company  which  has  issued  many  policies  of  that  kind  forai 
just  such  a  class.  The  Clergy  3Iutual  Assurance  Society,  in  its 
eleventh  quinquennial  report,  as  cited  by  Mr.  Sprague  (J.  I.  A., 
XXVI,  317),  showed  that  the  claims  for  the  five  years  in  question 
were  "only  64  percent  of  the  expected  claims  according  to  the  In- 
stitute H^^  table."  The  new  assurances  effected  in  the  five  years 
numbered  1,970  as  against  7,0.32  existing  at  the  beginning  of  the 
five  years ;  so  that  the  low  mortality  was  not  due  to  any  large 
proportion  of  recently  selected  lives.  A^gaiu,  the  clergy  of  England 
and  Wales,  taken  as  a  body,  showed  according  to  Mr,  Bowser's  ad- 
justment of  Mr.  Hodgson's  observations  (J.  I.  A.,  XVII,  335), 
the  following  number  of  deaths  for  100,000  living  at  the  ages 
given : 


Age. 

Cicrgy. 

II". 

30 

570 

772 

40 

784 

1031 

50 

1467 

1505 

60 

2647 

2968 

70 

5611 

6219 

It  should  be  remarked  that  ]Mr.  Hodgson's  obseiTatlons  included  a 
larger  number  of  deaths  among  entrants  in  the  last  century  than 
among  those  of  the  present  century,  and  that  ''•there  is  a  marked 
diminution  iu  the  mortality  among  the  entrants  during  this 
century  at  all  ages,  but  chielly  noticeable  at  the  prime  of  life,  viz., 
between  the  ages  45  and  GO,  where  the  diminution  amounts  to 
about  32  per  cent."  The  facts  just  adduced  concerning  the  Clergy 
Mutual  office  and  concerning  the  clergy  at  large,  as  well  as  those 
derived  from  the  American  olfices,  are  not  to  be  explained  by 
reference  to  medical  selection,  and  will,  I  believe,  compel  con- 
viction.    In  further  corroboration    L    (juote   from    a    table    upon 
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wliich  (lonbt  lias  Ixhsii  cast  Ixn-anse  it  must  liavo  included  first- 
year  exi)erieiices  in  uncertain  jiroportions.  In  tlie  puidislied 
experience  of  tlie  Thirty  American  Offices,  ])age  42,  a  summary 
is  giyen  showing  the  probable  and  actual  loss,  in  dollars,  under 
tlie  life  i)olicies  and  endowment  policies,  respectively,  of  ten  of  the 
conipauies.  Under  the  life  ])olicies  the  actual  loss  was  lO.")  i)er 
cent  of  the  computed  ;  under  tin;  (iudownient  8.'3  ])er  cent.  From 
all  these  facts  there  is  hut  one  conclusion.  A|)peals  to  self- 
interest  made  by  active  agents  urging  the  merits  of  some  endow- 
ment, or  tontinC;  or  deferred-bonus  feature,  do  in  fact  secure 
a  i)eculiarly  good  class  of  lives. 

The  third  class  of  agencies  affecting  selection  at  entrance  are 
those  protective  safeguards  which  come  under  the  general  name 
of  medical  selection.  Concerning  these,  little  need  be  said. 
Medical  selection  keeps  out  lives  actually  diseased,  and  also  in 
many  cases  members  of  short-lived  families  who  are  themselves  in 
good  health.  The  rejection  of  diseased  lives  is  an  agency  pro- 
ducing great  effects  in  the  earlier  years  of  insurance,  but  the 
rejection  of  healthy  members  of  short-lived  families  is  an  agency  of 
permanent  benefit,  the  effect  of  which  need  not  diminish.  When, 
therefore,  we  undertake  to  measure  the  duration  of  the  beneficial 
results  of  medical  selection,  we  can  measure  only -the  effect  pro- 
duced by  the  rejection  of  diseased  IIa'cs. 

What  has  been  observed  concerning  the  various  agencies 
affecting  selection  at  entrance  will  help  to  explain  why  one  office 
may  be  composed  permanently  of  better  material  than  another. 
But  as  regards  variations  observed  in  the  average  quality  of  the 
lives  comprised  in  any  one  office  or  combination  of  offices,  that  is 
to  say,  any  combination  of  lives,  we  need  discuss  only  the  agen- 
cies which  are  merely  temporary  in  their  effect.  .These  are,  on 
the  due  hand,  the  dishonest  intrusion,  and  on  the  other  the  medi- 
cal rejection,  of  diseased  lives.  The  net  resultant  of  these  two 
agencies  is  largely  beneficial  to  the  office.  The  duration  of  the 
effect  of  medical  selection  is  a  sulyect  which  could  be  handled 
without  difficulty,  were  it  not  that  the  discussion  of  it  becomes 
complicated  from  the  very  start  by  another  factor  of  importance, 
selection  by  discontinuance,  or  what  we  may  call  exit-selection. 

Discontinuances  occur  from  various  motives.  Some  stop 
payingV  because  they  have  become  poorer^  some  because  the 
motives  which  led  them  to  assure  have  become  less  powerful,  and 
some  because  of  the  growth  of  distrust  in  the  office  to  which  they 
belong.     These  motives,  except  that  of  poverty,  seldom  influence 
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those  who  have  become  diseased.  It  may  be,  on  the  other  hand, 
that  poverty  causes,  in  occasional  instances,  even  more  with- 
drawals among  the  inferior  than  among  the  better  class  of  lires. 
While  an  office  is  in  good  repute,  it  is  open  to  question  whether 
much  damage  is  necessarily  caused  by  withdrawals,*  and  we  may 
presume  that  more  damage  is  done  in  some  good  offices  than  in 
others,  and  that  more  damage  is  done  in  the  same  office  at  one 
time  than  at  another. 

It  has  been  remarked  that  entrance-selection  comprises  three 
classes  of  agencies  :  the  interested  intrusion  of  unsound  lives,  the 
efforts  made  by  the  office  to  resist  such  intnision,  and  the  appeals 
made  to  different  classes  of  proposers  by  the  offices  and  their 
agents.  In  like  manner  we  may  observe  that  exit-selection  com- 
prises three  classes  of  agencies ;  changes  in  the  circumstances  or 
motives  of  policyholders,  differences  between  the  offices  as  regards 
fcicilities  for  withdrawal,  and  in  some  cases  active  eUbvts  on  the 
part  of  the  offices  to  induce  the  withdrawal  of  lives  knows  to  be 
unsound.  In  the  days  when  the  proposer  sought  the  office  there 
was  little  volatility  of  purpose,  and  tlie  old  records  of  the  Equitable 
and  Amicable  Societies  show  comparatively  few  disconnnuauces. 
At  present  the  office  seeks  the  proposer^  who  sometimes  is  over- 
l)ersuaded,  and  naturally  changes  his  mind  within  a  brief  period. 
In  many  cases  the  offices  contend  with  each  other  in  aftbrdiug 
facilities  for  withdrawal  on  easy  terms,  which  necessarily  produce 
their  effect. 

Concerning  the  results  of  discredit,  wheri  discredit  arises, 
there  can  be  no  question.  It  is  well  known  that  before  an  office 
becomes  insolvent  it  usually  experiences  a  rate  of  mortality  un- 
favourable to  the  last  degree.  To  counteract  this  tendency  such 
offices  frequently  make  strenuous  etlbrts  to  buy  up  their  policies, 
especially  those  on  lives  known  to  be  unsound.  Sometimes  this 
course  is  successful  for  years,  and  in  a  few  instances  such  otlices 
have  obtained  a  fresh  lease  of  life. 

Speculation  concerning  motives  is  always  a  doubtful  matter, 

♦Apart,  of  course,  from  the  stoppage  of  contributions  to  the  expense  account. 
The  subject  of  surrender  values  is  not  here  uniler  discussion.  Hriclly.  any 
individual  witlidrawing  maybe,  and  has  therefore  (unless  by  contracts  no  rijrht  to 
insist  on  treatment  foiuided  on  any  assumption  except  that  he  is,  one  of  the  very 
best  lives.  Mr.  Spra;,aie  ami  others  ha\e  i)ointed  out  that  the  real  reserve  values 
of  individual  ])olicies  vary  greatly  aeeordiofi:  to  the  present  condition  of  the  Uvea, 
the  reserve  required  for  the  best  li\es  beinj?  comparatively  small,  but  for  the 
worst  ai)proxiinatin}f  the  full  aaionnt  insured.  My  opinion  is  jHJsitive  that  the 
very  best  lives  have  far  better  prospet-ts  before  them  than  those  indicated  by  any 
table  in  existence,  "select "  or  other. 


7G 

yet  it  seems  probable  that  those  wlio  discontinue  shortly  after 
entrance  are,  in  the  main,  persons  of  volatile  purpose,  in  whom  the 
desire  for  assurance  has  proved  to  bo  evanescent.  The  number  of 
such  early  discontinuances  is  great,  and  yet  there  has  been  but 
little  time  for  change  in  circamstances.  It  Avould  seem  to  follow 
that  those  who  discontinue  witliin  a  few  years  after  entrance  must 
be  decidedly  better  lives  than  the  average  of  those  remaining  who 
entered  at  the  same  time. 


I  have  made  a  critical  examination  of  eighteen  i)ubli.shed 
tables  of  mortality  experience,  with  a  view  to  provide  data  for  as 
close  an  examination  as  may  be  possible  of  the  incidence  of  mor- 
tality in  diifereut  years  of  insurance  and  at  different  ages,  and  also 
to  ascertain  as  far  as  may  be  the  effects  of  medical  selecicion  and 
of  discontinuance.  I  have  followed  the  course  pursued  by  Mr. 
Spens,  and  afterwards  by  Mr.  Spragae  and  Mr.  King,  namely,  to 
compare  the  actual  number  of  deaths  in  each  insurance  year  with 
those  computed  by  a  standard  table.  Mr.  Spens  took  fjr  his  stand- 
ard the  English  life  table  No.  2 ;  Mr.  Sprague  employed  three 
standards,  the  Seventeen  Offices',  the  Peerage  Males  and  the 
Twenty  Offices'  tables ;  while  Mr.  King  preferred  the  Healthy 
English  table  (males)  of  Dr.  Farr.  After  giving  much  time  to 
the  consideration  of  a  number  of  possible  standards,  I  find  that 
employed  by  Mr.  King  to  be,  on  the  whole,  the  least  open  to 
objection,  and  have  therefore  used  it  in  each  one  of  the  eighteen 
investigations.  It  has  the  merits  of  being  uninfluenced  by  selec- 
tion, uncoufiued  to  a  single  class,  such  as  the  peerage  or  the 
clergy,  and  uninjured  by  many  of  tlie  elements  which  vitiate  the 
vitality  of  the  general  population. 

The  various  collections  of  mortality  experience  in  which  facts 
are  extant  by  insurance  years  present  themselves  in  two  classes  : 
thos3  in  which  the  year  1  begins  six  months  after  entrance  (the 
intervening  period  lyeing  styled  "  0,")  and  those  in  which  it  begins 
at  entrance,  I  have  hesitated  whether  or  not  to  reduce  the  former 
class  of  observations  to  the  latter  form,  by  known  mathematical 
methods.  Some  critics  have  objected  to  such  a  transformation  as 
not  strictly  consistent  with  known  circumstances,  particularly  those 
relating  to  discontinuance  in  the  first  year.  Xot  wishing  to  in- 
troduce any  element  of  doubt,  and  having  in  hand  a  sufficiently 
large  number  of  observations  of  both  kinds,  it  has  seemed  to  me 
best  to  present  the  two  groups  without  change. 
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The  class  of  observations  in  wMch  <^  Year  0 "  appears  com- 
prises those  made  by  calendar  years,  and  also  the  experience  (.f 
Tlie  Twenty-three  German  Offices.  I  have  also  included  in  this 
class  the  Equitable  experience.  The  class  in  which  Tear  0  does 
not  appear  contains  the  published  experience,  taken  by  insurance 
years,  of  a  number  of  individual  offices. 

The  computation  of  the  number  of  expected  deaths  has  been 
made  in  every  instance  according  to  the  rate  of  mortality  shown 
for  tlie  exact  age  by  tlie  Healtliy  English  table.  A  table  of  rates 
of  mortality  interpolated  for  half  years  lias  beeu  prepared  and  used 
when  necessary.  Thus,  the  interpolated  rate  at  age  30J  is  .00825, 
coming  between  tliat  for  age  30,  .00821,  and  that  for  age  31, 
.00828.  The  interpolated  rates  have  been  used  for  Year  0  in  the 
case  of  the  English  and  German  Offices,  and  also  for  the  years 
subsequent  to  0  in  the  case  of  those  American  Offices  whose 
experience  has  been  given  by  calendar  years. 

The  computations  have  been  made,  in  each  case,  for  each  age 
at  entry  in  each  year  of  insurance.  Ages  younger  than  15  and 
older  than  80  have  been  excluded.  The  tables  which  I  present, 
voluminous  as  they  are,  are  merely  brief  summaries  of  the  origi- 
nal computations.  The  ages  at  entry  are  divided  into  four  grou])s, 
and  the  groups  or  summations  only  are  given.  The  first  group 
includes  ages  15  to  28 5  the  second,  ages  29  to  42;  the  third,  ages 
43  to  56;  and  the  fourth,  ages  57  to  80.  Since  I  give  the  uum- 
l)«'r  of  expected  and  actual  deaths,  I  haA^e  not,  1  think,  suppressed 
anything  necessary  to  form  a  ju-jt  idea  of  the  vreight  of  the  several 
observations.  As  regards  discontinuant'es,  I  have  confmed  myself 
to  percentages.  The  original  computations  are  open  tv)  the  inspec- 
tion of  any  one  int(;rested,  and  may,  if  it  be  thought  desirable,  be 
deposited  in  the  Institute  library. 

deferring  more  particularly  to  the  tables  at  the  end,  it  will 
be  seen  that  the  first  eighteen  tables  comprise  the  general  results 
for  ail  ages  taken  together,  and  that  the  remaining  tables  give 
particulars  of  the  same  results  grouped  by  ages  at  entry,  four 
groups  for  each  table.  Each  of  the  eighteen  tables  is  designated 
by  a  letter,  as  noted  in  the  following  list;  and  the  group-tabU-s 
corresponding  are  designated  by  the  same  letters,  each  with  a 
figure  following  indicating  the  number  of  the  gnuip.  Group  1  in 
each  case  denotes  ages  15  to  28  at  entry;  Group  2,  ages  2!t  to  12 ; 
(•roup  3,  ages  43  to  5l»;  and  Group  4  ages  57  to  80.  In  tables 
.V  to  V,  also  X  and  1*,  the  ages  at  entry  are  current  ages  ;  in  the 
remainder  tliey  are  real  ages.  The  ])ul)li('atiiins  embrace;!  in  each 
bracket  are  given  in  tlie  order  of  theii' appearance. 


Wit!i  Year  0. 


78 


f  A.  Kquitable. 
B.  Seventeen  (15)  Offlces,  Tdwii  Maleg. 

r      I.  Current  Af^os.    j   T^  Twoiity  OflBces,  Healthy  Ma-es." 
E.  "  *'  "  Females. 

[  r.  Twenty-three  German  Offices,  .Male.'-.. 


f  a.  Mutual  of  New  York. 
II.  Thirty  Amer.  ( 


ty  Amer.  Ofhoes,  Mules  (XAvcs). 


I     TT    Fvpn   Airp<!  J   *^-  T  "  '.'  "     (Amounts) 

L    Jl.  l.ven  Ages.  j   y-         »  ..  u        iv-males  (Lives). 

!   li.         "  "  "  "    (Amuuntsj. 

L  M.  Mutual  Bi'nefit. 

r  III.  Current  Ages.    ]  f  ^ottTsh  Amicable,  Males. 
Without  YearO.  \  .  q    (j^tha,  Males. 

T-,r    T--- 4 „  H.        "        Females. 

t  n  .  Kven  Ages.  ->   ^_  Connecticut,  Males. 

[  T.  Wasliint?ton. 

The  Equitable  tables  (Loudon,  1S34)  appear  to  liare  been 
constructed  (J.  I.  A.,  X,  07)  by  whole  calendar  years,  without 
regarding  the  initial  fractions  of  years  included  between  tbe  date . 
of  entry  and  the  first  of  January  next  ensuing.  The  ages  at 
entrance  are  the  usual  current  ages,  which  may  be  assumed  to  be 
overstated  by  half  a  year.  Those  entering  upon  Year  1  of  insur- 
ance, on  the  average  half  a  year  after  entrance,  are  beginning  a 
true  year  of  age,  and  the  same  is  the  case  in  each  subsequent 
year.  The  calculations  of  expected  deaths  have  therefore  been 
made  by  the  preparatory  table  for  whole  ages.  The  percentage  of 
discontinuances  represents  the  ratio  of  the  number  of  discontin- 
uances to  the  number  of  those  entering  upon  the  year,  and  this  is 
equal  to  the  number  exposed  to  risk  added  to  half  the  number  of 
discontinuances.  This  explanation  of  the  discontinuance  percent- 
age is  true  of  each  succeeding  table,  unless  otherwise  noted. 

The  experience  of  the  Seventeen  Offices  comprises  tliat  of  the 
Equitable  and  the  Amicable  Societies  and  of  fifteen  other  offices 
taken  together.  The  tables  containing  the  combined  experience 
of  the  .Seventeen  Offices  (London,  1843)  give  separately  the 
particulars  relating  to  male  and  female  lives,  "  town,"  "  country" 
and  ''  Irish."  I  have  analysed  separately  the  experience  on  male 
lives  "town"  and  "country"  derived  from  the  materials  furnished 
by  the  Fifteen  Offices.  These  tables  related  to  policies  as  dis- 
tinguished from  lives,  and  were  given  by  calendar  years.  Year  0 
representing  the  half  year  after  entry.  In  comjjuting  the  expected 
deaths,  the  interpolated  table  has  been  used  for  Year  0  and  the 
even-age  table  for  subsequent  years. 

The  familiar  tables  of  the  Twenty  Offices  need  no  comment. 
The  computation  of  expected  mortality  has  been  made  on  the 
same  bases  as  in  the  case  of  the  Seventeen  Offices.     The  ages  at 
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entry  given  in  the  H"^^  and  H'''  tables  are  not  the  same  as  those 
given  in  the  "tables  of  observationSj"  which  relate  to  curreni  ages. 
(The  change  is  mentioned  on  page  18.)  For  the  sake  of  uniior- 
niity  "with  other  tables,  I  have  employed  the  current  ages  at  entry. 
Tlie  sixth  table  relates  to  the  ex])erience  of  the  Twenty-three 
German  Offices,  males  (Deutsche  Sterblichkeits-Tafelu,  Bf^rlin, 
18S3).  These  tables  were  com])iled  ^ith  reference  to  the  actual 
dates  of  birth,  and  excluded  duplicate  policies  on  one  life.  All 
Avho  entered,  for  example,  between  the  14th  and  loth  birthdays 
were  counted  as  one  group  entering  at  age  11^.  This  corresponds 
in  effect  to  the  English  system  of  counting  by  the  current  year  of 
age,  by  which  those  described  as  of  age  15  are  on  the  average  14  J 
years  old.  The  Year  0  in  the  German  Offices,  experience  corres- 
ponds, therefore,  to  that  in  the  Seventeen  Offices'  and  Twenty 
Offices,  the  subsequent  years  ot  insurance  are  counted  from  the 
actual  birtlidays,  and  correspond  tiierefore  in  like  manner  with  the 
usual  English  calendar-year  data.  It  is  a  peculiarity  of  the 
German  Offices'  table  that  lives  "  existing  "  must  be  assumed  to 
pass  from  ooservatiou  midway  between  birthdays,  in  the  same 
manner  as  lives  discontinuing,  so  that  in  framing  the  tables  the 
two  classes  of  cases  are  dealt  with  in  the  same  manner. 

It  may  excite  remark  that  I  have  thought  it  necessary  to  com- 
pute the  expected  deaths  for  Year  0  by  tlie  interpolated  table.  It 
my  attention  had  been  confined  to  the  six  tables  already  specified, 
I  should  certainly  not  have  thought  it  worth  while  to  compute  and 
use  the  interpolated  table  for  the  initial  fraction  of  a  year.  That 
table  is,  however,  rendered  necessary  by  the  fact  that  the  expe- 
rience of  the  Amicable  and  Scottish  Amicable,  as  well  as  of  certain 
American  offices,  are  given  by  insurance  years  beginning  ;it 
l)oints  midway  between  birthdays.  There  are  four  classes  ot 
experience  tables  to  be  dealt  with.  The  first  class  is  tliat  whicli, 
taking  the  nominal  age  at  entry^  15,  for  illustration,  really  rnns 
thus:  YearO,  14i  to  15;  Y>ar  1,  15  to  1(1;  Year  2,  1(1  to  17, 
and  so  on.  The  second  class  runs  thus  :  Year  0,  15  to  15^;  Y'ear 
1,  15^  to  lOi;  Year  li,  10^  to  17.^,  and  so  on.  The  two  remaining 
classes  dispense  with  the  Year  0  and  ])roceed  by  whole  years  of 
insurance.  One  class,  which  wo  m;iy  c.il!  the  third  class,  rnns 
thus:  Year  1,  14^  to  15A  ;  Year  L*,  \'>\  to  1(»A,  and  so  on.  Tiir 
remaining,  or  fourth  class,  runs  thus  :  Ycjir  1,  15  to  1(»;  Year  L*, 
1()  to  17,  and  so  on.  Of  these  four  classes,  tin;  first  and  third 
begin  at  age  14^,  called  in  the  tables  jige  15;  tin'  second  and 
fourth  begin  at  age  15.     Agjiin,  the  lirst  :niil   fourth,  exclusive  of 
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Year  0,  proceed  by  eren  years  of  a^-e  ;  the  .second  and  tliin!  liv 
years  of  iVf^e  be^j^iiinini,^  midway  between  birthdays.  Were  the 
even-age  table  of  probabilities  employed  in  all  cases  for  estimating 
tiie  number  of  expected  deaths,  classes  2  and  3  would  be  rated 
tlirou^liout  too  hiiih  or  too  low  l)y  a  half-year's  ])robability.  It  ha;-, 
thcn.'fore  been  necessary  to  T)re])are  the  interpolated  table  for  years 
of  aiie  beiiiuning  midway  between  birthdays.  Tliis  interi)olated 
table  is  necessarily  used  for  class  3,  beginning  with  age  14^.  As 
tlie  lirst  year's  expected  mortality  in  class  .'i  is  computed  by  the 
probability  for  age  14^,  there  has  seemed  to  be  no  reason  why  the 
first  lialf-year's  expected  mortality  in  class  1,  beginning  likewise 
at  age  14A,  should  not  be  computed  by  the  same  table.  In  like 
manner,  all  years  after  Year  0  in  the  second  class  liare  been  com- 
])uted  by  the  interpolated  table,  but  there  has  seemed  to  be  no 
reason  why  the  first  half-year,  beginning  with  age  15,  should  not  be 
computed  by  the  even-age  table  corresponding  with  the  first  year 
in  class  4,  which,  likewise  begins  with  age  15.  In  this  manner  the 
differences  between  the  four  classes  of  experiences  bare  been 
substantially  eliminated,  leayiug  only  two  general  classes,  those 
which  begin  with  a  half-year  (Year  (t)  and  those  which  do  not. 

The  Mortuary  Experience  of  the  Mutual  Life  Insurance 
Company  (Xew  York,  187<)),  which  deals  with  lives,  not  i)oIicies, 
contains  no  particulars  concerning  discontinuances.  Table  XIII 
gives  the  ratios  of  the  actual  to  the  probable  deaths  by  years  of 
insurance,  computing  the  probable  deaths  by  the  "American  "  and 
the  H^^  tables  respectively.  The  results  given  in  table  XVI, 
showing  the  ratios  of  actual  to  i)robable  mortality  by  the  Ameri- 
can table,  are  : 

Insured  5  years  or  less,  .713. 

"       6  to  10  years,  .877. 

"     11  to  15     "  .885. 

"     16  to  20     "  .927. 

"     21  to  25      "  .947. 

"     26  to  31      "  .751. 

Excluding  the  first  five  years  of  insurance,  table  XXY  gives  the 
r^itio  of  actual  to  probable  deaths  exi)('cted  by  the  American 
Table  as  .887 ;  and  by  the  H^^  table  as  .82(5.  The  conclusions 
concerning  selection  expressed  by  the  Company's  Actuary,  Dr. 
Bartlett,  were  :  "  first,  that  the  advantage  of  selection  dimin- 
ishes at  all  ages  with  the  duration  of  the  policy  ;  second,  that  it 
decreases  very  rapidly  among  those  Mho  insured  at  the  younger 
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pei'ioils  of  life  ;  aud  third,  tliat  it  decreases  more  slowlj  at  middle 
life  and  among  older  insurants,  and  probably  never  entirely 
disappears." 

The  "System  and  Tables  of  Life  Insurance"  (Xorwich, 
Conn.,  no  date)  of  the  Thirty  American  Offices  contain  obsen'a- 
tions  on  amounts  assured  as  well  as  on  lives  (not  policies).  To 
throw  light  on  such  differences  as  may  depend  on  amounts  of 
insurance  chosen  by  proposers,  I  have  analysed  the  Thirty  Offices' 
experience,  males  and  females,  both  by  lives  and  amounts,  thiis 
making  four  sets  of  tables. 

The  Mortuary  Experience  of  the  Mutual  Benefit  Life  Insur- 
ance Company  (Xewark,  X.  J.,  no  date)  relates  to  lives,  not 
policies,  and  contains  no  data  concerning  discontinuances.  The 
Actuary,  Mr.  Miller,  computed  the  expected  deaths  by  the 
American  Table  and  found  "  that  during  the  first  year  of  insur- 
ance the  actual  deaths  are  but  GO  })cr  cent  of  the  computed 
deaths.  The  ratio  rapidly  rises  to  8G  per  cent,  and  continues 
at  that  point  from  the  fourth  to  the  fifteentli  year  of  member- 
ship. The  ratio  then  rises  by  successive  steps  until,  in  the 
twenty-fourth  year  it  reaches  104  per  cent,  which  is  the  maxi- 
mum. The  ratio  then  diminishes  until  in  the  S5th  year  it  is 
but  71  per  cent.  ■•  *  *  This  fresh  accession  of  vitality 
cannot  be  attrilmtcd  t;)  chance.  *  *  *  The  failing  oft  in  the 
ratio  of  actual  to  computed  deaths  can  only  be  attributed  to  a 
tendency  to  withdraw  from  the  company  on  the  part  of  members 
v^'ho  have  passed  the  productive  period  of  life  without  having 
accumuhited  sufficient  to  ])rovide  for  their  sup{)ort  in  their  old 
age.  It  is  not  unnatural  to  expect  a  lower  degree  of  vitality 
among  the  old,  that  have  worn  themselves  out  in  the  struggle 
of  life  and  find  tliemselves  at  the  end  of  their  resources,  than 
in  the  more  successful  class  that  have  achieved  a  competency 
and  can  pm*sue  the  journey  of  life  free  from  exposure  to  the 
mental  and  ])hysical  ills  which  follow  in  the  train  of  hoix-less 
poverty.  *  *  *  i  tjiink  it  not  too  much  to  say  that  what 
sliglit  traces  of  adverse  selection  are  noticeable  at  the  younger 
ages  in  our  exi)erience  are  met  and  neutralized  by  a  favourable 
selection  from  the  same  cause  at  the  higher  ages.  There  seems 
to  be  no  reason  to  apprehend  any  evil  results  in  the  future  from 
adverse  selection,  so  long  as  the  Mutual  Benefit  retains  the 
confidence  of  its  members.  I  have  no  doubt,  however,  that  in  a 
(•()nii)any  whose  solvenvy  has  become  impaired,  the  adverse  selec- 
tion would    be  fir  more    noticeable,  owinir   to    tlie    fact  tli;it  the 
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best  Jives  Avould  bt;  8])ecia,ilj  tempted  to  transfer  their  insurance 
to  other  coin])aiiies."  Another  tal)lc  shows  tliat  excessive  loss 
was  experienced  ou  sliort-period  ]>olicies. 

The  tables  whicli  1  give  relating  to  tlie  experience  of  the 
Mutual  Life  olhcc  of  New  York,  the  Thirty  American  Offices,  and 
the  Mutual  IJeuelit  office,  six  tables  in  all,  comprise  the  second 
class  before  referred  to,  in  which  the  half  year  known  as  Year  0 
begins  at  the  birthday,  and  the  subsequent  years  of  insurance 
begin  at  points  midway  between  birthdays.  The  computations 
have  therefore  been  made  by  the  iuterpolated  table  of  probabilities, 
with  the  exception  of  those  for  Y'ear  0.  These  American  Tables 
of  the  second  class  were  pre^)ared,  like  the  English,  by  calendar 
years,  and  there  are  no  ditt'erences  in  principle  except  such  as  arise 
from  the  American  practice  of  entering  the  ages  at  entry  accord- 
ing to  the  nearest  birthday  instead  of  the  next  birthday.  In  the 
Ii]nglish  and  Scottish  offices,  the  nominal  is  half  a  year  in  excess 
of  the  real  age  at  entry  ;  in  the  American  offices  the  nominal  and 
real  ages  correspond.  The  twelve  tables  presented  in  both  classes 
embra,ce  all  which  begin  with  a  half  year  of  insurance  (Year  0), 
and  as  thus  adjusted  are  on  an  equal  footing  in  all  respects,  since 
the  slight  differences  of  grouping  dependent  on  the  difference 
between  current  and  real  ages  are  too  trifling  for  consideration. 

The  next  or  third  claj'S  of  tables  comprises  those  relating  to 
current  ages,  half  a  year  less  tlian  the  real  ages,  in  which  the  facts 
are  given  by  Avhole  years  of  insurance.  This  group  comprises  the 
tables  of  the  Amicable  and  Scottish  Amicable  Societies,  both  of 
which  relate  to  lives,  not  policies.  The  computations  of  expected 
loss  have  been  made  by  the  interpolated  table  of  probabilities. 

The  tables  of  Mortality  deduced  from  the  Experience  of  the 
Amicable  Society  (London,  no  date,  but  about  1842)  were  worked 
out  thoroughly  by  the  Registrar  of  the  Society,  Mr.  Galloway. 
To  bring  his  tables  into  conformity  with  ordinary  usage,  I  have 
added  a  half  year  to  each  age,  Lis  tables  representing  actual  ages 
instead  of  current  ages. 

The  tables  of  mortality  experience  of  the  Scottish  Amicable 
have  been  thoroughly  described  by  Mr.  Spens  (J.  I.  A.,  X,  G7^ 
197). 

The  fourth  class,  like  the  third,  includes  observations]  based 
en  whole  years  of  insurance,  but,  the  ages  being  taken  for  the 
nearest  birthday,  the  expected  deaths  have  been  computed  accord- 
ing to  the  table  for  even  ages.  This  class  comprises  the  experience 
of  the  Gotha,  the  Connecticut  Mutual  and  the  Washington  Life 
offices. 
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TLe  Gotha  experience  (Mittheilungen,  etc.,  Weimar,  ISSO) 
lias  been  analysed  separately  for  males  and  females.  It  relates  to 
lives,  not  policies.  Tables  are  given  (pp.  71  to  74)  showing  the 
comparative  proportion  of  loss  on  different  amounts  of  assurance. 
On  pages  77,  etc.,  appears  an  account  of  ]Mr.  Sprague's  investi- 
gations and  of  the  discordant  views  of  English  actuaries  concern- 
ing selection.  A  table  is  given  showing  percentages  of  actual  to 
expected  deaths  by  years  of  insurance,  the  latter  computed  by  the 
Seventeen  Offices'  table.  The  maximum  percentage  appears  in 
the  quinquennium  26  to  30.  The  conclusion  is  reached  that  in 
the  Gotha  office  the  effect  of  discontinuances  has  not  always  been 
injurious,  and  that  so  few  discontinuances  occurred  in  the  later 
insurance  years  that  their  effect  on  the  subsequent  mortality  can- 
not be  serious.  A  suggestion  is  made  that  i)ercentages  of  discon- 
tiuuiiice  would  be  more  accurate  if  the  number  exposed  to  discon- 
uauce  in  any  year  were  corrected  by  taking  into  account  the  deaths 
occurring  within  the  year. 

The  mortality  experience  of  the  Connecticut  ^lutual  Life 
Insurance  Company  (Hartford,  1884)  treated  of  lives,  not  ])olicies, 
and  contained  no  facts  concerning  discontinuances.  Table  X 
exhibits  the  results  of  short-period  policies,  the  mortality,  as 
usual,  being  excessive.  Separate  computations  by  amounts  of 
assurances  indicated  but  little  difference  from  those  by  lives. 
Concerning  discontinuances,  percentages  are  given  by  years  of 
insurance  for  life  and  endowment  policies,  as  follows: 


Years  of 

Life 

1 

Endowments. 

Insurance. 

Policies. 

1 

14.8 

13.9 

2 

9.7 

12.3 

') 

8.2 

9.() 

4 

7.3 

9.2 

5 

5.7 

0.2 

(J 

4.C 

4.9 

1 

4.3 

5.2 

8 

3.7 

4.9 

9 

3.2 

r..G 

10 

2.G 

4.8 

11 

2.7 

4.3 

13 

2.4 

4.8 

13 

2.0 

4.4 

14  etc. 

0.7 

0.8 

The  percentages  of   disccutinnancc  were*    coiiiputfd    after   taiiing 
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into  account  tlie  niimbor  (l^'ing  (and  in  tlic  case  of  cndowiiifnts 
cxi)irin^)  witliin  tlio  year. 

The  Wasliiugton  Life  Insurance  Company's  mortality  expe- 
rience (New  York,  1889)  has  already  been  discussed  by  Mr.  Ryan 
(J.  I.  A.,  XXVIII,  220).  Tt  deals  with  amounts  assured,  not 
with  policies  or  lives,  and  contains  no  facts  rehiting  to  discon- 
tinuances. 


The  tables  which  I  have  drawn  u])  from  materials  derived 
from  the  ])ublications  which  have  been  d(;scribed  are  given 
together  at  tin;  (nid.  I  have  been  strongly  tempted  to  abridge 
tlieni  l)y  grouping  together  a  number  of  the  later  insurance  years, 
but,  as  I  feed  that  others  may  be  able  to  make  better  use  of 
them  if  given  in  full,  I  have  decided  to  present  them  unshortened. 
That  no  doubt  may  arise  as  to  the  exact  method  pursued  in  each 
case,  I  give  in  illustration  the  particulars  of  the  computations 
for  tlie  first  tliree  insurance  years  in  the  H*'  experience,  current 
ago  at  entry  30,  For  Year  0  the  number  exposed  to  risk  is  2,858, 
and  the  nuntiber  of  doatlis  I;  discontinuances  being  disregarded. 
For  Year  1  the  number  ex|)osed  to  risk  is  5,210.5  and  the  number 
of  deaths  28;  as  regards  discontinuances,  tbe  number  exposed  to 
risk  is  5,393,  and  the  number  discontinuing  305.  For  Y^ear  2  the 
number  exposed  to  risk  is  4,038  and  the  number  of  deaths  35;  as 
I'egards  discontinuances,  the  number  exposed  to  risk  is  4,748  and 
tiie  number  discontinuing  is  220.  For  determining  the  number  of 
computed  deaths  in  Year  0,  the  number  exposed  to  risk  is  mul- 
tiplied by  the  probability  of  dying  at  age  29^,  .00817,  giving  the 
number  of  comi)uted  deaths  as  23.35.  The  number  exposed  to 
risk  in  Year  1  is  multiplied  by  the  probability  of  dying  at  age  30, 
.00821,  giving  the  number  of  computed  deaths  as  42.78.  The  ex- 
pected deaths  in  Year  2  are  computed  by  the  proV)ability  for  age 
31,  and  so  on.  Whatever  differences  may  be  observed  between 
my  H"  results  and  those  of  Mr.  King  (J.  I.  A.,  XIX,  395)  may 
be  accounted  for  by  the  fact  that  I  have  included  certain  earlier 
and  later  ages  at  entry,  and  by  the  further  fact  that  m}"  computa- 
tions have  been  made  sei)arate]y  for  each  age  at  entry,  while  Mr. 
King's  were  made  by  groups  of  live,  according  to  the  age  central 
in  each  group. 


Concerning  the  effects  of  discontinuances,  I  must  say  at  once 
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that  tlie  tal)]es  which  I  ])resent  are  not  conclusive.  In  certain 
tables,  it  is  true,  a  period  of  maximum  percentage  is  exhibited, 
sucli  as  was  found  bv  Mr.  Sprague  in  his  examination  of  the  H^' 
experience.  In  that  case  the  maximum  was  observed  about  the 
fourteenth  year  of  insurance.  Before  this  period  his  tables  (and 
my  table  D)  show  a  general  rise  in  the  annual  rate,  and  after  it  a 
general  though  very  gradual  decline.  Table  E,  concerning  the 
H''  experience,  reaches  its  maximum  about  the  seventh  year,  and 
the  subsequent  decline  is  not  so  noticeable.  The  Equitable  ex- 
perience (table  A)  exhibits  no  such  ])eriod.  The  Amicable  experi- 
ence (table  X)  gets  worse  progressively  after  the  ninth  year.  The 
"Country"  experience  of  the  Seventeen  Offices  (table  C)  would 
seem  to  exhibit  a  maximum  at  the  fifth  year,  and  a  later  progres- 
sive increase.  The  "  Town  "  experience  of  the  Seventeen  Oflfices 
(table  JJ)  is  irregular.  The  Scottish  Amicable  (table  P)  appears 
at  its  worst  from  the  sixth  to  the  thirteenth  years.  Of  the  foreign 
experience,  the  (lerman  ]\rales'  (table  F)  seems  to  have  a  maxi- 
mum i)eriod  extending  from  the  eighth  to  the  eighteenth  year. 
The  (xotha  Males'  (table  Q)  shows  mortality  increasing,  on  the 
whole,  up  to  the  l5th  ysar,  and  not  diuiinishiuir  l»erceptibly  there- 
after. The  Gotha  Female  experience  (table  R)  exhibits  no  per- 
ceptible maximum.  The  Thirty  American  Offices,  JNIales,  (table 
II)  presents  its  only  maximum,  and  that  not  strongly  marked, 
from  the  4th  to  the  7th  year.  The  same  experience,  Females, 
(table  K)  is  at  its  worst  from  the  3d  to  the  0th  year.  The  same 
tables  taken  by  amounts  assured  (tables  J  and  L)  show  substan- 
tially the  same  periods  of  maximum.  The  ^Mutual  of  Xew  York 
(table  G)  shows  no  maximum  period  before  the  twentieth  year. 
The  same  is  true  of  the  Mutual  Benefit  (table  M),  the  Connecti- 
cut (table  S),  and  the  Washington  (table  T). 

The  reader  will  of  course  form  his  own  judgment  conccniing 
th(;  influence  of  the  discontinuances  in  contributing  to  the  ])ro- 
duction  of  these  maxinnini  i)eriods  where  they  exist.  My  own 
conclusion  is  that  the  observed  maxinui  are  due  in  large  part  to 
the  effect  of  withdrawals,  and  in  part,  when  appearing  early,  to 
the  effect  of  the  interested  intrusion  of  unsound  lives  which  have 
happened  to  esca])e  the  vigilance  of  medical  selection.  A  souml 
life  withdrawing  aflects  the  average  unfavourably,  an  unsound 
life  favourably,  and  that  both  classes  withdraw  in  varying  i»ru- 
poitions  is  known.  Xothing  like  a  uniform  tendency  seems 
ca])able  of  ])osifive  determinatiim.  It  nniy  be  that  the  elVect  of 
medical   selection    lasts   longer  than  is  usually  supposed,  though 
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overborne  by  th(!  uiifavourable  eilect  of  withdrawals.  Ko  doubt 
■withdrawals  are,  on  the  whole,  more  injurious  in  certain  com- 
panies or  at  certain  times,  yet  it  must  not  be  forgotten  that  the 
withdrawal  of  any  one  good  life  is  of  itself  necessarily  injurious. 


The  followiniz;  synopsis  exhibits  the  percentage  of  actual  to 
expected  mortality  in  each  of  the  first  t(!n  years  of  insurance, 
besides  Year  0,  according  to  each  one  of  the  eighteen  tables  of 
experience.  It  must  be  remembered  that  the  insurance  years  in 
tliose  tables  in  which  Year  0  ai)pears  occur  in  each  case  half  a 
year  later  than  in  the  last  six  tables,  in  which  tlie  first  insurance 
year  begins  at  the  period  of  entry.  Medical  selection  appears  at 
its  worst  in  tables  E,  K,  L,  and  li,  all  of  them  relating  to  female 
experience.  On  tliis  subject  the  remarks  of  IJevr  TTopf  (J.  I.  A., 
VI,  o)  cannot  now,  after  the  lapse  of  thirty-five  years,  be 
amended.  "  There  is  therefore  no  doubt  that  a  greater  propor- 
portion  of  females  who  assure  their  lives  at  the  younger  ages 
dies  early.  The  deviation  is  too  significant  and  too  constant  to 
be  considered  accidental.  We  are  not  able  to  explain  it  by  any 
other  sui)i)osition  than  by  the  circumstance  that  women  feel 
internal  hidden  infirmities  and  defects  in  a  higher  degree  than 
men,  and  have  a  presentiment  of  approaching  danger  in  con- 
sequence of  that,  which  impels  them  to  assure  their  lives;  or 
that  they  understand  better  and  more  skillfully  than  men  to  hide 
the  true  state  of  their  health  and  to  deceive  by  it  even  their 
medical  men."  If  anything  is  to  be  added  to  this  statement,  it 
is  that  there  is  danger  of  the  making  of  fraudulent  proposals  at 
the  instance  of  male  relatives.  I  shall  consider  hereafter  more 
particularly  the  experience  of  different  offices  on  female  lives. 

Disregarding  the  tables  relating  to  women,  and  also  those 
of  the  E(|uitable  and  Amicable,  which  seem  to  possess  a  purely 
historical  interest,  there  reniaiu,  concerning  lives  assured  under 
modern  conditions,  twelve  tables.  The  two  earliest  are  the  Town 
and  Country  experience  of  the  Seventeen  Offices  (tables  B  and 
0).  Of  these  two  the  Country  lives  show  better  in  the  first  half- 
year  and  worse  thereafter.  Both  appear  at  a  disadvantage,  as  to 
medical  selection,  compared  with  the  H*^  experience  (table  D). 
Compared  with  the  H*',  the  Twenty-three  German  Offices'  expe- 
rience (table  F)  makes  an  extremely  bad  showing.  We  shall 
see   that   this  inferiority  is  not  confined  to  the  earlier  insurance 
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Synopsis  of  Percextages  of  Actual  to  Expected  Mor- 
tality DURING  First  Ten  Insurance  Years. 


A— Equitable 

B— Seventeen  (15)  Oflaees,  Town  Males 

C—       "  "  "      Country  Males.. 

D— Twenty  Offices,  Healthy  Males 

E—       "  "  "       Females 

F— Twenty-three  German  Offices,  Males.. 

G— Mutual  of  New  York 

H— Thirty  Amor,  offices.  Males  (Lives).... 
J-      "  "  "  "      (Amts.),.. 

K—     "  "  "       Females  (Lives). 

L—     "  "  "  "      (Amts.) 

M— Mutual  Benefit 

N— Amicable 

P— Scottish  Amicable,  Males 

Q— Gotha,  Males 

R—     "       Females 

S— Connecticut,  Males . 

T— "i^a.shington 


?  49  114  117 
06  98  116 1 107 
61  103,126  114 
4G  76  Os'lO", 
54  03  111111 
71  1001241-29 


53 1  69 

67   84 
65I  87 


93 


112]110  115 
90129:1301 

134140  1271 

11811311S 
98  108120 

130  131,138 
78|  95I  9-1 

103  104  103 


8  9 


1251115 
139  116 

127|lSo 
119  118 
127'120 


98100 


92  113  107411 

93  117  110  123 


63i  77 
67 
58 
64 
88 
79 
61 


109|10S 

109|ll7 

124  |l30  137 
9SJ  98  88 
7g]  82,142 
9S;llljl20 

lOOjlOOlOr 

135  127|  S4 


88100 
106111 


150 
87 
99 
103 
87 
95 
95 
104 1 135 
134140 
113109 
123112 
93 1  93 
101! 100 


114  117 
140  107 
105  133 
120|l27 
119118 
149:149 
98101 
1091  99 

ico'ioi 

134104 
121  104 
87,100 
81  147 
125124 
123115 
108|l33 
98  92 
104  117 


Percentages  of  Discontinuance. 


1 
0.2 

0 
5.0 

3 
8.4 

4 
6.3 

5       6 

5.7   4.5 

7 
3.9 

8 
3.4 

9 
5.4 

10 

i 
2.8 

A— Equitable 

B— Seventeen  (15)  Offices,  Town  Males 

10.0 

6.7 

5.7 

3.7 

3.9   3.5 

6.0 

2.3 

1.6 

1.7 

C—         '*            "           "    Counti-y    " 

8.3 

5.9 

4.7 

4.1 

3.5   2.9 

16.7 

1.8 

1.6 

1.1 

D— Twenty  Offices,  Healthy  Males 

7.0 

4.9 

4.1 

3.3 

2.8   2.4 

3.6 

1.8 

1.5 

1.5 

E—       "              "              "       Females.. 

8.1 

0.0 

5.4 

4.2 

4.0   4.1 

5.3 

2.7 

1.8 

2.0 

F— Twenty-throe  Gei-manOffs.,  Males. 

10.2 

5.3 

4.1 

3.1 

2.7   2.1 

1.8 

1.5 

1.3 

1.3 

H— Thirty  Amer.  Offices,  Males  (Lives) 

18.2 

10.3 

8.3 

6.9 

6.0   5.0 

5.4 

3  4 

2.9 

2.7 

J-       "       "              "           "     (Amts.) 

16.4 

11.7 

9.8 

8.3 

7.4   5.9 

5.4 

3.9 

3.1 

3.0 

K—       "       "             "  Females  (Lives) 

20.5 

11.5 

10.6 

8.8 

7.1   5.5 

6.8 

4.5 

4.2 

3.9 

L—       "       "             "  Females(Amts.) 

19.0 

15.8 

14.1 

11.6 

10.5   7.2 

8.7 

6.3 

4.9 

4.9 

N— Amicable 

0.3 

8.2 

2.6 

2.2 

l'.6   1.5 

1.4 

1.1 

1.1 

0.8 

Q-Gotha,  Males 

3.4 

2.3 

1.6 

1.0 

1.2   0.6 

0.6 

0.5 

0.5 

0.9 

II—       "      Females 

0.7 

3.1 

2.1 

1.8 

1.9   0.9 

1.0 

0.7 

0.7 

>.= 
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years.  The  Gotlia  experience  resembles  that  of  the  Twenty-three 
Offices,  thoui^h  decidedly  better.  Tlie  Thirty  American  (^)ffices' 
experience  (table  II)  compares  unfavourably  with  the  11^'  duriiif^ 
Year  0  aiid  Year  I,  ))ut  is  decidedly  better  in  all  subsequent 
years.  The  individual  ^Vmerican  offices'  experience  resembles 
that  of  the  Thirty  Offices,  while  tliaf  of  the  Scottish  Amicable 
office  resend)Ies  the    11^'. 

The  percentaiios  of  mortality  and  discontinuance  brouj,^ht  U>- 
<^ether  in  the  syno|)tical  table  for  the  first  ten  years  of  insurance 
will  i)robably  lead  to  conclusions  differing  Avith  difl'erent  obseiTers, 
each  having  his  own  point  of  view  and  ijcrhajis  also  his  own 
si)ecial  knowledge  aft'ecting  sonu?  iiortion  of  the  observed  data. 
I  am  temi)ted  to  present  the  materials  without  further  connuent, 
but  it  seems  more  i)roper  that  I  should  mention  the  few  ])oints 
which  have  occurred  to  me,  as  some  contribution  towards  the 
discussion  of  the  mass  of  materials  furnished  in  the  j)resent  ])aper. 


The  rate  of  discontinuance  in  the  Thirty  American  Offices 
(table  H)  is,  during  the  first  ten  years,  about  double  that  ob- 
served in  the  H'^'  exi)erience.  The  mortality  in  the  first  half- 
year  is  07  per  cent  against  4G  per  cent  in  the  R"^^  experience,  and 
in  the  "first  year"  84  per  cent  against  7G.  The  discontinuances 
in  the  first  year  are  at  the  rate  of  18  per  cent  against  7.  Accord- 
ing to  my  own  theoretical  opinion,  already  expressed,  the  mor- 
tality in  the  second  year  ought  to  be  greater  in  an  increased  ratio, 
yet  in  fact  the  percentage  in  the  second  year  is  but  93  against  95  ; 
in  the  third  year  97  against  107,  and  so  on.  Supposing  that 
everything  depended  on  the  rate  of  discontinuance,  the  conclusion 
must  be  that  the  American  lives  withdrawing  were,  on  the  whole, 
nnsound.  So  potent  is  theory,  however,  that  this  ex])lanation 
appears  to  me  highly  improbable.  I  prefer  to  explain  the  differ- 
ence by  assuming  that  the  class  of  lives  taken  into  the  American 
offices  was,  on  the  whole,  much  the  better  in  quality,  while  on  the 
other  hand  the  medical  examination  of  the  English  offices  was 
much  the  more  stringent.  Making  these  assumptions,  I  am  still 
able  to  adhere  to  my  theory  tiiat  the  earlier  discontinuances  in 
both  the  English  and  the  American  offices  w'ere  injurious  in  their 
effects.  As  will  be  seen  more  ])articularly  further  on,  the  Ameri- 
can experience  is,  on  the  whole,  of  an  unusually  good  quality, 
w  hile  its  inferiority  in  the  matter  of  medical  selection  is  obvious. 
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The  maximum  appearing  in  the  H^'  experience  about  the  four- 
teenth and  fifteenth  insurance  years  is  not  easily  explained,  ex- 
cept by  the  injurious  eflects  of  withdrawals.  Indeed,  every  with- 
drawal must  be  more  or  less  injurious  or  faTourable  in  its  effect, 
and  therefore  (unless  in  the  inconceivable  event  of  an  exact 
balance)  the  sum  of  the  withdrawals  in  any  one  year  or  series  of 
years  must  be  either  injurious  or  favourable,  even  though  such 
effect  be  but  slight.  In  the  American  experience  the  early  with- 
drawals are  so  numerous,  and  the  maximum  mortality  is  reached 
so  early,  as  to  indicate  some  connection  between  the  two.  It  is 
undoubtedly  true,  as  Mr.  Spragiie  has  pointed  out,  that  whatever 
effect  is  produced  by  a  withdrawal  must  be  greatest  at  first,  dimin- 
ishing gradually  in  successive  years. 

The  first-year  discontinuances  of  the  Twenty-three  German 
Offices  are  so  small  in  number  as  to  excite  remark.  During 
the  remainder  of  the  first  ten  years  the  rates  of  discontinuance 
do  not  differ  materially  from  those  of  the  H^^  experience.  There 
is  a  singular  parallelism  likewise  in  the  rates  of  mortality  of  the 
two  sets  of  experience,  the  German  percentages  being  greater  than 
the  English  throughout  by  about  25.  This  indicates  that  the  chief 
difference  between  the  German  and  the  English  experience  con- 
sists in  an  essential  inferiority  in  the  quality  of  the  German  lives. 

There  is  hut  little  to  mention  in  relation  to  tlie  percentages 
shown  in  the  synoptical  table  for  the  Mutual  Life  office  of  New 
York  and  the  Mutual  Benelit  office.  In  neither  case  have  we 
materials  for  observing  the  discontinuances.  Neither  of  these 
offices  exhibits  the  early  maximum  observed  in  the  experience  of 
the  Thirty  Offices,  while  our  general  knowledge  of  the  conditions 
under  which  American  offices  do  business  impels  us  to  suppose 
that  the  rates  of  discontinuance  were  not  small.  The  inference 
to  be  drawn  from  the  absence  of  the  early  maximum  in  these 
well-managed  individual  offices  is  tliat  the  maximum  appearing  in 
the  combined  experience  of  the  Thirty  Offices  is  due  to  materials 
furnished,  in  all  probability,  by  offices  not  conducted  so  carefully. 
Two  explanations  present  themselves  :  the  inferior  offices  probably 
suffered  more  from  the  early  withdrawal  of  their  best  lives  5  and 
they  also  probably  suffered  more  from  the  intrusion  of  the  "shaky  " 
class  mentioned  in  the  remarks  (luoted  in  the  f)eginning  from  ]\Ir. 
Berridge.  The  medical  selection  of  the  ]Mntual  Lite  office  of  New 
York  appears  to  good  advantage,  though  not  ('([ual  to  that  shown 
in  the  IP'  experience. 

I  have   deferred  mention  of  table    .1,    which    gives    the    ex- 
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pcrience  by  amounts  assured  of  the  Thirty  American  Offices, 
males,  for  the  reason  that  tliis  table  must  be  compared  not  with 
the  11^  table  but  with  tin;  c(trrespondinj^  experience  by  lives 
(table  11)  of  the  same  offices.  The  rates  of  discontiiiuaiicc  an- 
about  the  same  after  the  tenth  year.  Previous  to  tlie  tenth  vear, 
the  table  of  amounts  shows  greater  percenta<^e8  of  discontinuance 
throu^'-hoiit,  except  in  the  first  year.  The  ])ercentiijre  of  loss  by 
amounts  is  greater  throufi;hout,  Year  0  only  excepted,  tliau  by 
lives.  1  infer  that  tbe  lives  holding  the  larger  amounts  of  insur- 
ance Avere,  on  the  whole,  decidedly  below  the  average  in  (juiility; 
that  the  medical  selection  was,  on  the  whole,  more  careful  j  and 
that  the  etfect  of  discontinuances  was,  on  the  whole,  more  injurious. 
The  following  table  illustrates  tho  inferiority  of  the  lives  assured 
for  the  larger  amounts.  It  gives  the  percentage  of  "  actual "  to 
'■'•  ex])ected  "  by  (juiiKiueniiiunis  of  insurance  years. 


Years. 

Males. 

Females. 

Lives. 

Amounts. 

Lives. 

Amounts. 

0-  5 

6-10 

11-15 

16-20 

Above  20 

91 
102 
99 
95 
99 

94 
106 
103 
103 
110 

108 

115 

93 

88 
98 

110 
120 
103 
110 
92 

That  the  excessive  mortality  experience  generally  observed 
among  women  is  chiefly  due  to  inefficient  medical  selection  may 
be  inferred  from  the  following  table  showing  the  percentages  of 
"  actual "  to  "  expected  "  after  the  first  ten  years  of  insurance,  by 
groups  according  to  age  at  entry,  the  males  and  females  of  each 
set  of  observations  being  ])laced  in  parallel  columns  : 


AU  Ages. 

15-2S. 

x:9-42. 

43-56. 

57-80. 

M. 

F. 

M. 

F. 

M. 

F. 

M. 

F. 

M. 

F. 

Twenty  Offices 

Lives,  30  Offices 

Amounts,  30  Offices. 
Gotha 

123 

98 

104 

133 

114 

9i 

102 

n-2 

129 
106 
114 
134 

13(3 
101 
102 
104 

128 
97 
106 
131 

lis 

88 

93 

123 

124 

96 

103 

136 

nr 

8r 

108 
117 

118 
92 
So 

133 

100 
107 
122 
134 

91 

Concerning  medical  selection  in  general,  all  known  statistics 
go  to  show  that  it  exerts  a  most  important  influence  in  favor  of 
the  oifice  during  the  first  years  of  insurance.  That  part  of  its 
influeiic(i  which  is  conspicuous  in  varying  the  earlier  percentages 
is  due  to  the  rejection  of  deceased  lives.  It  must  not  be  forgotten 
that  another,  and  perhaps  almost  equally  important,  function  of 
medical  selection  is  to  repel  members  of  short-lived  families,  who 
are  themselves  in  fair  health.  The  beneficial  effect  of  such  action 
continues  for  many  years.  Those  who  say  hastily  that  medical 
selection  does  no  good  after  Ave  years  of  insurance,  and  that 
therefore  any  one  may  be  taken  without  examination,  provided 
the  office  assumes  no  risk  till  five  years  have  expired,  take  upon 
themselves  a  most  serious  responsibility.  Of  the  various  col- 
lections of  experience  which  have  been  considered,  the  H^  and 
the  Equitable  exhibit  the  best  medical  selection.  As  the  H^' 
experience  includes  that  of  twenty  offices,  it  follows  that  a  number 
of  individual  offices  must  have  obtained  benefits  from  medical 
selection  greater  than  any  which  have  ever  been  brought  to  the 
knowledge  of  the  public. 


We  have  seen  in  a  general  way  that  some  offices  or  groups 
of  offices  are  composed,  on  the  whole,  of  better  material  than 
others.  For  the  sake  of  a  more  definite  comparison,  1  have  pre- 
pared the  accompanying  table  showing  the  percentages  of  actual 
to  expected  mortality,  after  the  first  five  years  of  insurance.  The 
period  actually  excluded  in  those  cases  in  which  the  half-year  0 
appears  is  five  and  one-half  years,  but  the  general  result,  for  the 
mere  purpose  of  a  general  comparison,  cannot  be  seriously  affected 
by  this  variation.  I  have  chosen  the  end  of  five  years  as  being, 
on  the  whole,  a  fair  limit  as  regards  the  immediate  tangible  eftects 
of  the  medical  rejection  of  diseased  lives.  In  addition  to  the 
column  giving  the  percentage  for  all  ages  at  entry,  separate 
colunms  are  given  for  each  of  the  four  groups. 


92 


Percentages  after  Fivio  Years  by  Groups  According- 
TO  Agics  at  Entry. 


A 
B 

c 

D 
E 
F 
G 
H 
J 
K 
Ji 
M 

i?: 
\t 

S 
T 


It- 


•Equitable 

■Scvcntoen  (15;  Olficcs,  Town  Males.... 
"  "  *'     Ciiiiiitry    "    ... 

•Twenty  Offices,  Healthy  Mules 

"  "  "         F(;triales 

Twenty-three  German  OtHees,  Mules. 

Mutual  of  New  York. . .  

Thirty  v\tner.  OfTiees,  Males  (Lives).. 
"         "  "  "        TAints.) 

"         "  "     Females  ( Lives) 

"         "  "  "       (Amts.> 

Mutual  Benefit 

Amical)le    

Scottish  Amicable,  Males 

Gotha,  Males        

"       Females 

Coiuieetie\it,  Males 

Wairhing'ton  


All  Ages. 

15-28 

29-42 

43  to  3f! 

57-80 

IW 

13(5 

12f! 

118 

110 

llil 

Rl 

1.30 

131 

118 

1;^; 

113 

1 20 

112 

122 

Ul 

1  J.-! 

125 

124 

119 

in; 

118 

121) 

llfi 

101 

It.} 

123 

111 

151 

1.38 

iW 

!)S 

97 

101 

93 

W) 

103 

98 

103 

90 

U)i; 

108 

105 

107 

KJO 

um 

13« 

9(5 

98 

107 

ii.i 

130 

102 

113 

110 

n7 

t)2 

93 

103 

105 

130 

91 

120 

1.50 

113 

lU 

135 

104 

lie 

108 

120 

122 

125 

135 

123 

120 

119 

122 

119 

117 

95 

102 

93 

98 

m 

108 

95 

107 

116 

100 

The  result  of  the  comparison  sliows  beyond  question  that 
each  experience  has  a  permanent  "  quality  "  of  its  own.  Eeferring 
to  the  first  column,  "All  Aires,''  the  best  results  are  seen  in  the 
American  tables,  all  of  which  exhibit  a  percentage  less  than  109, 
except  only  the  experience  of  female  lives  taken  by  amounts 
assured.  The  English  and  Scottish  collections  of  experience 
exhibit  percentages  ranging  from  112  to  130,  and  the  German 
tables  from  120  to  143.  This  means,  in  short,  that  assured  life 
in  America  is  but  little,  and  in  the  best  offices  not  at  all,  inferior 
in  quality  to  English  life  in  the  healthy  districts  selected  by  Dr. 
Farr  when  preparing  his  Healthy  English  table  ;  that  assured  life 
in  Great  Britain  is  distinctly  inferior  to  the  average  in  the  healthy 
districts,  and  that  the  quality  of  German  assured  life  is  by  far  the 
worst  of  all.  It  will  be  found  by  examination  of  the  percentages 
taken  by  groups  of  ages  at  entry  that  the  forgoing  observations 
hold  good  throughout,  and  are  not  merely  the  result  of  accidental 
deviations. 

The  remarkable  results  just  noted  are  much  the  most  im- 
portant which  I  have  been  able  to  derive  from  the  present  inresti- 
gation.  We  have  here  proof  positive,  beyond  the  possibility  of 
question,  that  the  permanent  quality  of  American  assured  life  is 
uniformly  and  unusually  excellent.  As  measured  by  the  Healthy 
English  table,  the  expected  number  of  deaths  in  the  H^  ex- 
perience, after  the  first  five  years  of  insurance,  would  have  been 
12,192,  and.  the  actual  number  of  deaths  was  15,072.  In  the 
Thirty  American  Offices,  correspondingly,  the  expected  number 
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of  deaths  would  have  been  15,669,  and  the  actual  number  was 
15,713.  Keferring  to  the  individual  offices,  the  expected  and 
actual  number  in  the  Equitable  were  3,361  and  4,117;  in  the 
Amicable  481  and  625  ;  in  the  Scottish  Amicable  276  and  308 ; 
in  the  Town  Males'  experience  of  the  Serenteen  Offices,  429  and 
534 ;  and  in  the  Country  Males'  experience  302  and  385.  On  the 
other  hand,  referring  to  the  indiAidual  American  offices,  the 
expected  and  actual  number  of  deaths,  con-espondingly,  were  in 
the  Mutual  Life  office  of  Xew  York  2,575  and  2,524 ;  in  the 
Murual  Benefit  office  4,425  and  4,300 ;  in  the  Connecticut  office 
5,894  and  5,607  ;  and  in  the  Washington  office,  assuming  one  life 
for  each  2,500  dols.  of  assurance,  1,161  and  1,254.  As  I  said 
before,  the  groups  for  different  ages  at  entry  show  results  entirely 
analogous.  Thus,  in  the  11^^  experience  we  have,  for  ages  at 
entry  from  15  to  28,  1,311  and  1,617;  from  29  to  42,  5,167  and 
6,448;  from  43  to  56,  4,171  and  5,174 ;  and  from  57  to  80,  1,543 
and  1 ,833.  In  the  Thirty  Offices,  correspondingly,  we  have  from 
15  to  28,  2,049  and  2,108;  from  29  to  42,  7,700  and  7,569  ;  and 
from  43  to  56,  4,926  and  5,081 ;  and  from  57  to  80,  991  and  955. 
In  the  Mutual  Life  office  of  Kew  York,  the  only  group  of  ages  at 
entry  in  which  the  actual  number  of  deaths  exceeds  the  expected 
is  that  from  43  to  56,  the  numbers  being  725  expected  and 
733  actual ;  in  the  Mutual  Benefit  office  there  is  a  slight  ex- 
cess in  the  two  older  groups  ;  in  the  Connecticut  the  only  group 
in  excess  is  that  from  15  to  28,  in  which  the  numbers  are  705  and 
716;  in  the  Washington  two  groups  are  in  excess,  while  two  fall 
short  of  the  expected  mortality.  Taking  the  experience  of  the 
Thirty  Offices  by  quinquenuiums,  we  find  that  from  the  sixth  to 
the  tenth  year  the  percentage  of  actual  to  exj)ected  mortality  was 
102;  from  the  eleventh  to  the  fifteenth  year  99;  from  the  sixteenth 
to  the  twentieth  year  95  ;  from  the  twenty-first  to  the  twenty-fifth 
99,  and  above  the  twenty -fifth  year  98.  The  evidence  before  us 
is,  I  think,  sufficient  to  convince  the  most  cautious  critic  thiit  the 
Healthy  English  table  is  a  fair  and  adequate  representation  of 
American  assured  life,  after  the  first  five  years  of  insurance.  The 
coincidence  is,  indeed,  uniform,  convincing  and  conclusive.  In 
the  single  quinquennium  in  which,  for  the  Thirty  Offices,  there 
appears  an  excess  of  the  actual  above  the  expected  number  of 
deaths,  namely,  that  from  the  sixth  to  tlu;  tentli  year  of  insurance, 
we  find,  by  referring  to  the  individual  ofiices  of  which  the  ex- 
perience is  given  by  lives,  that  the  percentage  in  no  case  rises  so 
hich  as  96. 
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On  the;  other  liiuid,  tin:  J  I"  oxperieiice,  after  five  years  of 
insnniuco,  hIiows  for  ea(;h  group  of  af^es  at  entry  a  liigli  ]»ercont- 
afje  of  actual  to  expected  mortality,  not  less  in  any  case  than  1 10. 
Tiiese  results  are  so  uniform  that  they  cannot  possibly  he  acci- 
(lenral.  In  sliort,  it  is  an  ascertained  fact  that  after  the  first  five 
years  of  insutance  the  i)rohalMlity  of  deatli  is  fully  one-fifth  greater 
at  any  given  age  than  the  corresponding  jjrdhalulity  sliown  liy 
American  experience.     The  difference!  is  great  and  startling. 

Turning  now  to  the  two  tal)l(;s  of  (lernian  male  experience, 
wo  find  that  in  that  well-managed  indi\idual  offi(!e,  the  (iotha, 
the  ]>(!rcentiige  for  all  ages  at  entry  rises  to  121),  and  that  there 
is  not  much  variation  from  this  in  the  several  groups.  The 
combined  experience  of  the  Twenty -three  German  Offices  shows 
even  worse  results  than  those  of  the  Gotha.  In  no  single  group 
does  the  percentage  fall  below  123,  while  the  average  of  all  the 
groups  shows  a  percentage  of  143.  We  may  say,  therefore,  that 
the  average  quality  of  assured  life  in  Germany  is  as  mlich  in- 
ferior to  that  shown  in  the  H"^  experience  as  that  in  America  has 
been  found  to  be  superior. 

Having  ascertained  these  striking  facts,  we  have  to  consider 
their  possible  causes.  Shall  we  infer  that  meu  live  longer  in 
America  than  in  England,  or  in  England  than  in  Germany?  I 
think  not.  The  Healthy  English  table  itself  is  an  English  table. 
The  experience  of  the  Clergy  JVIutual  office  is  at  least  as  good  as 
that  of  any  American  office  yet  produced.  The  observations  made 
on  mortality  among  the  English  clergy  as  a  class,  during  the 
present  century,  indicate  a  degree  of  vitality  not  surjjassed,  it 
appears  to  me,  by  any  class  in  any  country.  There  must  be  a 
number  of  offices  whose  experience,  as  a  whole,  is  much  better 
than  the  average  of  the  H'^,  and  it  is  much  to  be  desired  that 
they  should  make  it  public. 

Two  possible  explanations  occur  to  me,  each  of  which,  I 
think,  IS  of  importance.  An  impression  prevails,  which  in  my 
own  mind  amounts  to  a  conviction,  that  persons  who  drink  nmch 
beer  are  not  good  lives  for  assurance.  The  difficulty  does  not 
seem  to  arise  from  the  alcohol  contained  in  the  beer,  but  rather 
from  the  other  ingredients,  or  perhaps  from  the  quantity  of  liquid 
consumed.  While  there  is  much  beer  consumed  in  the  United. 
States,  it  is  understood  that  the  habit  is  not  widely  prevalent 
among  those  Americans  who  comprise  the  assuring  class.  It  is 
said  to  be  commonly  understood  in  American  offices  that  assiduous 
beer-drinkers  are  not  good  lives.     On  the  other  hand,  there  is  no 
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doubt  that  the  drinking  of  beer  in  large  quantities  is  more  preva- 
lent as  a  habit  in  Germany  than  in  England.  The  other  cause 
which  I  would  assign  may  be  of  greater  importance  than  the  one 
just  mentioned.  It  is,  however,  less  certain  and  more  hypotheti- 
cal in  its  nature.  It  has  been  the  habit  of  American  offices  to 
employ  large  numbers  of  soliciting  agents  at  high  rates  of  com- 
mission. It  may  naturally  result  from  this  that  an  unusually 
large  proportion  of  proposals  are  received  from  persons  who  would 
not  ordinarily  feel  tlie  need  of  assurance.  It  is  also  ])robable  that 
these  would  be  excellent  lives.  My  own  judgment  is  that  this 
suggested  cause  has  been  a  potent  factor  in  the  production  of  the 
great  dift'ereuoe  which  we  are  seeking  to  explain. 


Concerning  futuie  investigations  of  mortality  experience,  I 
venture  to  make  a  few  suggestions,  knowing  well  that  any  one 
person  can  at  best  see  only  a  part  of  the  subject.  What  I  say  is 
given  in  advance  of  discussion  by  others,  and  is  given  with 
diffidence. 

It  appears  to  me  that  the  experience  of  each  large  office  has 
peculiarities  of  its  own,  and  for  the  purposes  of  that  office  at  least 
should  receive  particular  attention.  Each  office  should  make 
its  own  investigation,  and  not  merely  a  contribution  to  some 
general  and  indiscriminate  collection  of  statistics.  It  might  be 
well  for  the  Council  of  the  Institute,  or  a  si)ecial  committee 
appointed  for  the  purpose,  tj  lay  down  general  principles  for 
such  investigations,  in  order  that  any  desired  combinations  might 
be  effi?cted  subsequently  without  difficulty. 

It  seems  important  that  those  offices  which  can  exhibit  ex- 
perience better  than  the  average  should  publish  the  facts,  for  the 
enlightenment  and  encouragement  of  others  and  for  the  public 
benetit.  It  would  also  be  useful,  were  it  possible,  to  obtain  such 
bodies  of  experience  as  i)rovo  to  l)e  worse  than  the  average,  to 
serve  as  a  Avarning.  The  rate  of  mortality  in  a  well-managed 
modern  office  should  not,  after  five  years  of  insurance,  be  much 
in   excess  of  that   shown  by  the  Healthy  English   ]MaIes  "table. 

In  making  its  own  investigation,  each  ollit'e  should  first  of 
all  conform  to  the  general  principles  laid  down  by  the  Institute. 
One  of  these  directions  w  )uld,  I  ])resume,  be  to  take  such  steps  as 
would  eliminate  duplicate  policies,  so  as  to  obtain  results  concern- 
ing lives  assured.  Personally,  I  doubt  the  iuvariiil)le  necessity  of 
this  labour,  and  think  that  more  usetul  results  can  be  obtained 
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by  the  observation  of  tlio  amounts  assured.  I  do  not  dispute  the 
adviiiitii<i(;s  of  a  Ki'parato  oxainiiiation  by  lives;  but  if  one  or  tlic 
otiier  must  lie  .sacriliced  to  save  labour  and  (jxjjeuse,  my  vote 
would  be  for  tlio  examination  by  aiiKtuuts  assured. 

Wbiit  IikUmmI  is  the  ol»jcct  of  sucli  invi^stigations  ?  Is  it  not 
to  detcnniiM!  the  amount  of  money  needed  for  premiums  and 
reser\X'  values?  Arc;  tables  of  the  expectation  of  life  of  any  but 
the  most  tri(liu<^  utility  ?  If  we  discard  the  jdirase  "  law  of  mor- 
tality" in  favour  of  "  rate  of  mortality,"  may  we  not  }H)  further 
and  discuss  ''rates  of  loss"!  It  is  not  wholly  feasil)le  to  sub- 
stitute loss  tables  fur  life  tables,  amounts  assured  for  nunilters 
living,  losses  incurred  for  numbers  dying,  probable  loss  for  prob- 
able death  rate  "^  Since  our  object  is  to  determine  ]»remiums  :iiid 
reserve  values  in  money,  can  Ave  do  bett<'r  than  to  refer  to  exist- 
ing records  of  monetary  experience?  It  is  true  that  ttie  propor- 
tionate amounts  of  assurance  on  different  classes  of  lives  may  vary 
from  time  to  time,  hut  such  variations  cannot  equal  in  magni- 
tude those  whicli  may  be  noticed  at  any  given  time  as  between 
lives  and  amounts.  In  all  other  forms  of  actuarial  investigation 
money  values  alone  are  considered.  I  observe  Avith  pleasure  a 
growing  tendency  among  offices  making  their  own  investigations 
to  c()ra])are  the  amounts  of  actual  and  expected  money  loss,  as 
well  as  the  actual  and  expected  mortality  by  lives.  It  is  inter- 
esting and  useful  to  compare  rates  of  money  loss  with  rates  of 
mortality  by  lives.  Yet,  if  it  seems  too  laborious  to  follow  both 
methods,  almost  the  same  advantages  can  be  obtained,  and  in  at 
least  one  office  have  already  been  obtained,  without  reference  to 
lives,  by  an  examinatiou  of  results  on  groups  of  policies  arranged 
according  to  amounts  assured.  The  latter  system  does  not,  how- 
ever, give  the  same  weight  to  cases  w  here  large  amounts  on  one 
life  are  distri'mted  among  several  policies;  and  it  is  certainly 
better,  on  the  whole,  to  make  the  examination  in  both  ways. 

For  an  office  making  its  own  investigation  in  either  way, 
or  in  both  ways,  the  following  suggestions  may  not  be  unworthy 
of  consideration.  Let  each  life,  or  each  policy,  be  represented  by 
a  separate  card  containing  the  usual  particulars,  and  many  more. 
Let  the  card  indicate  the  amount  assured,  a  description  of  the 
policy,  and  as  many  peculiarities  as  possible  concerning  the 
physical  condition  and  family  record  of  the  individual.  A  good 
way  is  to  have  printed  on  the  card  a  number  of  abbreviated  words, 
each  indicative  of  some  ])ossible  peculiarity,  and  to  place  a  mark 
opposite  each  whenever  that  peculiarity  is  found  to  exist.    After 
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the  cards  are  written,  the  expected  loss  for  each  of  the  earlier 
years  of  insurance,  and  for  the  later  years  in  groups  or  as  a  whole, 
should  be  noted  on  each  card.  With  cards  thus  prepared  it  is 
possible  to  make  a  separate  examination  of  the  expected  and 
actual  loss  upon  any  collection  of  cards  which  it  may  be  found 
convenient  to  put  together.  Such  collections  may  be  made  ac- 
cording to  sex,  to  age  at  entry,  to  amount  assured,  to  place  of 
birth,  to  place  of  residence,  to  occupation,  to  habits  as  regards 
the  use  of  stimulants,  to  diseases  already  incurred,  such  as 
rheumatism,  gout,  etc.,  to  weight,  to  height,  to  the  longevity  of 
parents  or  other  relatives,  to  the  name  of  the  soliciting  agent,  or 
to  any  other  point  of  interest.  The  importance  to  be  attached  to 
any  such  minor  collection  of  exj)erience  must  depend  on  circum- 
stances. If,  for  instance,  the  experience  of  an  office  in  gouty 
cases  seems  too  small  to  be  trustworthy,  the  combined  experience 
of  a  number  of  offices  in  gouty  cases  will  iu  the  end  furnish 
materials  lor  safer  conclusions. 


All  these  suggestions  have  an  obvious  bearing  on  entrance- 
selection.  Is  it  possible  to  make  investigations  illustrative  of 
exit-selection  ?  It  seems  improbable.  Several  American  offices 
appear  to  have  attempted  this  task,  with  results  which  cannot  be 
considered  satisfactory.  The  Mutual  Benefit,  the  Connecticut, 
and  the  John  Hancock  companies  have  each  presented  tables 
showing  the  expected  and  actual  mortality  on  assurances  which 
have  continued  in  force,  after  default  in  the  j)ayment  of  i)reniiums, 
either  in  tlie  paid-up  form  or  for  a  tenii)orary  period.  No  marked 
difference  ap})ears  between  the  mortality  in  such  cases  and  those 
on  lives  in  general.  Concerning  eat'h  of  these  experiences,  it  is 
to  be  observed  that  the  reports  of  the  offices  indicate;  the  payment 
of  considerable  sums  in  the  way  of  cash  surrender  values.  It 
follows  that  those  whose  assurances  continued  in  force  in  one  way 
or  another  did  not  include  all  those  wiio  discontinued  tlie  payment 
of  premiums.  If  the  persons  discontinuing  were  at  liberty  to  take 
a  cash  surrender  value,  many  lives  of  which  nothing  could  be 
known  would  pass  from  observation  altogether.  It  is  therefore 
difficult  to  draw  any  inference  whatever  from  the  tables  in 
question. 

Should  any  office  exist  which  for  a  long  ])eriod  of  years  has 
granted  ])aid-up  assurances  in  case  of  discontinuance,  and  which 
lias   during  the   same  period  refused  to  pay  surrender  values  lu 
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casli,  ii  Jiiinute  (;x;iiiiiii;itiou  of  tlic  iimrtalitv  mid  iikuicv  loss,  dis- 
criniiiiating  between  those  policyholders  who  have  continued  their 
]>aviiiciits  and  those  who  liave  not,  wouhl  Ijc  most  iiit<,*restiiif.f  and 
useful.  Yet  dcliiiitc!  iiifoniiation  of  that  8ort  derived  from  the 
experi(ni<'C  of  a  siiif,Me  oilice  w<;uld  not  necessarily  he  couclusive 
coiiceniiii^r  the  ethicts  of  withdrawals  elsewhere;  for  no  branch  of 
iii(|iiiry  recalls  more  h)rcihly  to  our  memory  the  old  adajre  that 
cin-iiiiistances  alter  cases. 

One  form  of  selection  bids  fair  to  become  a  feature  in  certain 
offices,  above  all  in  American  offices ;  that  which  depends  on 
oi)tions  availalde  at  fixed  periods,  at  which  ]>eriods  exception- 
ally large  values  iu  cash  are  ottered,  either  for  the  surrender  of 
policies  or  in  lieu  of  reversionary  bonuses  derived  fi-om  the  ac- 
cumulated ])r()rits  of  a  long  term  of  years.  In  such  cases  it  is 
more  than  usually  likely  that  the  choice  of  the  ])olicyholder  is 
made  with  conscious  regard  to  his  physical  condition  at  the  time. 
If  still  a  good  life^  he  is  then  especially  subject  to  importunity 
to  take  the  cash  and  ettect  a  new  assurance  in  the  same  ottice  or 
elsewhere.  Tliis  form  of  selection  is  eminently  susceptible  of 
investigation  by  the  several  offices.  I  do  not  doubt  that  after 
each  such  period  there  will  be  found  a  noteworthy  increase  of  loss 
among  the  assurances  not  surrendered. 


It  would  be  unjust  to  close  this  survey  of  the  effects  of 
selection  without  a  reference  to  Mr.  Meikle's  ])aper  (J.  I.  A.,  XIII, 
201)  on  the  Scottish  Offices'  experience,  and  to  his  subsequent 
volume  of  Observations  (Edinburgh,  1872)  on  the  same  experi- 
ence. Although  his  facts  are  not  presented  in  such  a  form  as  to 
serve  in  the  present  investigation,  they  are  nevertheless  valuable 
for  reference.  Another  ])ublication  deserving  of  mention  is  the 
Mortuary  Experience  of  the  Michigan  Mutual  Life  Insurance 
Company  (Detroit,  1883).  The  total  number  of  deaths  being  but 
370,  most  of  them  within  the  first  live  insurance  years,  and  the 
whole  experience  being  but  a  brief  one  and  not  dift'ering  notice- 
ably from  those  of  other  American  offices,  I  have  not  thought  it 
necessary  to  embrace  this  publication  among  those  which  I  have 
investigated. 
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1000 

137.3 

.9 

14 

91.37 

109 

119.3 

1.8 

14 

600.88 

889 

147.9 

.8 

15 

87.43 

88 

100.7 

1.1 

15 

542.65 

S39 

152.8 

.9 

16 

83.30 

101 

121.2 

1.5 

16 

494.82 

704 

142.3 

.6 

17 

77.96 

84 

107.7 

1.2 

ir 

450.33 

083 

151.7 

.7 

18 

74.42 

70 

94.1 

.9 

18 

4(10.95 

Oil 

152.4 

.5 

19 

70.36 

88 

125.1 

1.4 

19 

355.37 

519 

146.0 

.5 

20 

65.76 

93 

141.4 

.9 

20 

316.69 

439 

138.6 

.7 

21 

59.96 

61 

101.7 

1.1 

21 

283.87 

390 

137.4 

.5 

33 

56.74 

66 

116.3 

1.7 

22 

359.25 

347 

133.8 

.4 

33 

52.18 

55 

105.4 

.6 

0;) 

240.06 

331 

133.7 

.6 

24 

47.26 

47 

99.4 

.9 

24 

225  21 

295 

131.0 

.7 

25 

44.03 

39 

88.6 

.9 

25 

212.58 

293 

137.8 

.4 

26 

40.43 

39 

96.5 

.8 

26 

199.16 

311 

156.3 

.5 

27 

37.93 

55 

145.0 

.4 

27 

186.70 

235 

125.9 

.7 

28 

31.93 

33 

103.4 

1.3 

2.S 

176.93 

236 

133.4 

.6 

29 

29.60 

34 

114.9 

.4 

21) 

164.93 

223 

135.3 

.5 

30 

26.34 

33 

125.3 

.4 

30 

150.30 

190 

126.4 

.4 

31 

32.87 

37 

118.1 

1.2 

31 

137.55 

172 

125.0 

.5 

33 

20.44 

36 

127.2 

.9 

32 

125.30 

156 

124.5 

.7 

33 

17.44 

27 

154.8 

.  i 

33 

112.95 

146 

120.3 

1.0 

34 

13.81 

13 

86.9 

1.3 

34 

98.50 

113 

114.7 

.6 

35 

11.61 

16 

137.8 

1.1 

3.-) 

86.15 

104 

120.7 

.5 

36 

9.99 

19 

190.2 

1.4 

36 

72.83 

92 

126.3 

.4 

37 

8.03 

7 

87.3 

.8 

37 

59.60 

65 

109.1 

.9 

38 

7.33 

8 

109.1 

1.0 

3.S 

44.31 

50 

113.8 

1.0 

39 

6.23 

4 

64.3 

3!) 

30.31 

3S 

125.4 

1.5 

40 

4.75 

4 

84.3 

"I'.O 

40 

21. 8S 

>)•> 

.*  w 

103.4 

1.3 

41 

3.39 

3 

59.0 

41 

16.92 

13 

76.8 

43 

3.31 

4 

124.6 

42 

14.74 

21 

142.5 

43 

2.97 

67.3 

i 

43 

11.80 

16 

135.6 

'  "2".  8 

44 

2.83 

1 

35.3 

.... 

44 

8.08 

12 

148.5 

3.7 

45 

) 

45 

) 

to 
03 

V     35.74 

25 

97.2 

to 
52 

-      19.87 

s 

42.3 

2972.65 

3290 

28275.35 

36942 

1 
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G. 

]r 

30  AMER.  OFFICES, 

MUTUAL 

,  NEW  YORK 

MALES,  LIVES. 

All  Ages. 

All  Afjks. 

Tear 

Discon. 

Year 

Discon. 

of 

Eipoctfld. 

Actual. 

Mortality 
Per  Cent. 

Per 

of 

Expected. 

Actual. 

Mortality 
Per  Genu 

Per 

Ins. 

Cent. 

Ins. 

Cent. 

0 

462.48 

247 

53.4 

0 

4409.02 

2940 

06.7 

1 

830.13 

564 

68.8 

1 

7607.39 

6423 

84.4 

18.2 

2 

728.  ."0 

569 

78.1 

>) 

6171.58 

5729 

92.8 

10.3 

3 

602.44 

566 

85.4 

3 

5252.88 

5113 

97.3 

8.3 

4 

600.41 

541 

78.4 

4 

4489.36 

4622 

103.0 

6.9 

5 

526.14 

499 

94.8 

5 

3775.30 

3907 

103.5 

00 

G 

431.06 

407 

94.4 

6 

3106.36 

3201 

103.0 

5.0 

7 

321.65 

317 

98.6 

I 

2451.42 

2567 

104.7 

5.4 

8 

229.31 

200 

87.2 

8 

1849.58 

1836 

99.3 

3.4 

9 

178.98 

175 

97.8 

9 

1344.54 

1342 

99.8 

2.9 

10 

150.91 

153 

101.4 

10 

989.30 

980 

99.1 

2.7 

11 

133.06 

152 

114.2 

11 

751.09 

749 

99.7 

2.4 

13 

123.64 

128 

103.5 

12 

602.90 

645 

107.0 

1.9 

13 

116.54 

90 

77.2 

13 

536.23 

519 

96.8 

1.6 

U 

107.13 

92 

85.9 

14 

487.40 

468 

90.0 

1.8 

15 

98.92 

95 

96.0 

15 

432.19 

398 

92.1 

1.1 

16 

90.59 

97 

107.1 

16 

392.03 

401 

102.3 

1.1 

17 

82.21 

92 

111.9 

17 

363.22 

349 

96.1 

.9 

18 

72.84 

77 

105.7 

18 

339.68 

297 

87.4 

.9 

19 

65.05 

66 

101.5 

19 

318.97 

303 

95.0 

.8 

20 

59.41 

48 

80.8 

20 

301.25 

270 

89.6 

.8 

21 

55.89 

56 

100.2 

21 

285.08 

268 

84.0 

.8 

22 

52.69 

62 

117.7 

22 

271.52 

273 

100.5 

.7 

28 

49.19 

62 

126.0 

23 

252.06 

261 

103.5 

.6 

24 

44.05 

57 

129.4 

24 

217.04 

218 

100.4 

.4 

25 

34.73 

34 

97.9 

25 

158.17 

155 

98.0 

.4 

26 

27.59 

29 

105.1 

26 

104.09 

105 

100.9 

.8 

27 

20.87 

15 

71.9 

27 

61.08 

54 

88.4 

.5 

28 

15.33 

12 

78.3 

28 

29.91 

31 

103.6 

.7 

29 

8.84 

6 

67.8 

29 

14.14 

10 

70.7 

1.3 

30 

4.37 

2 

45.8 

30 
31 
32 

6.85 
.49 
.53 

8 
.... 

116.8 

188.7 

.6 

6374.95 

5510 

33 

.52 

1 

192.3 

34 

.35 

1 

285.7 

40.6 

35 

.09 

36 

.09 

37 

.11 

38 

.11 

'""i 

909'.  i 

39 

.04 

1 

2500.0 

47373.96 

44447 
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J. 

30  AMER.  OFFICES, 
MALES  (Amounts). 

All  Ages. 

K. 

30  AMER.  OFFICES, 

FEMALES,  LIVES. 

All  Ages. 

Tear 
of 

Eipected. 

Actual. 

Mortality 
Per  Cent. 

Discon. 
Per 

Tear 

of 

Expected. 

Actual. 

Mortality 
Per  Cent. 

Discon. 
Per 

Ins. 

Cent. 

Ins. 

Cent. 

*; 

5> 

0 

11,938,770 

7,782,000 

65.2 

, 

0 

199.54 

184 

92.2 

1 

20, 84."),  794 

18,137,000 

87.0 

16.4 

1 

344.32 

388 

113.7 

20.5 

2 

17,084, 07;i 

16,658,000 

97.5 

11.7 

2 

376.18 

295 

106.8 

11.5 

3 

14.533,434 

14,530,000 

100.0 

9.8 

3 

226.31 

250 

110.5 

10.6 

4 

13,346,660 

13,407,000 

108.6 

8.3 

4 

186.88 

304 

109.3 

8.8 

5 

10,345,218 

11,306,000 

108.3 

7.4 

5 

14^.73 

174 

117.0 

7.1 

G 

8,407,  ;^47 

9,164,000 

109.0 

5.9 

6 

115.19 

143 

134.1 

5.5 

7 

6,570.636 

7,308,000 

111.2 

5.4 

7 

83.14 

95 

114.3 

6.8 

8 

4,912,187 

5,044,000 

103.7 

3.9 

8 

50.04 

49 

87.4 

4.5 

9 

3,540,617 

3,534,000 

99.5 

3.1 

9 

36.  (i2 

49 

133.8 

4.3 

10 

2,590,717 

3,618,000 

100.8 

3.0 

10 

25.90 

37 

104.2 

3.9 

11 

2,006,001 

3,147,000 

107.0 

3.4 

11 

19.03 

22 

113.1 

3.2 

13 

1,639,494 

1,804,000 

110.0 

3.0 

13 

16.M7 

16 

94.8 

2.3 

13 

1,463,903 

1,473,000 

100.6 

1.7 

13 

15.79 

17 

107.7 

1.3 

14 

1,314,775 

1,289,(100 

98.0 

1.9 

14 

15.46 

11 

71.3 

1.3 

15 

1,160,491 

1,079,000 

93.0 

1.3 

15 

15.03 

11 

73.3 

1.1 

16 

1,046,794 

1,301,000 

114.7 

1.3 

16 

14.81 

15 

101.3 

.7 

17 

961,138 

987,000 

103.7 

1.0 

17 

14.37 

10 

69. 6 

1.2 

18 

89i),503 

950,000 

106.7 

.8 

18 

14.18 

17 

119.9 

1.4 

19 

836,870 

758,000 

90.0 

.8 

19 

13.99 

9 

64.3 

1.4 

20 

786,340 

758,000 

96.4 

.9 

30 

13.90 

12 

86.3 

.6 

21 

741,169 

770,000 

103.9 

.8 

31 

13.10 

18 

136.8 

.6 

23 

703,335 

836,000 

118.9 

.8 

22 

ll.r.s 

5 

43.3 

1.3 

23 

653,387 

768,000 

117.5 

.7 

33 

10..-.!) 

13 

113.3 

.4 

24 

5(i5, 637 

605,000 

107.0 

.4 

34 

7.  OS 

11 

143.3 

.3 

25 

435,013 

490,000 

113.6 

.3 

25 

4.30 

2 

86.9 

26 

301,799 

339,000 

109.0 

.9 

-i^\ 

1.70 

27 

176,969 

161,000 

91.0 

.4 

37 

.27 

28 

86,383 

83,000 

96.1 

.4 

3m 

.03 

29 

37,147 

15,000 

40.4 

1.8 

39 

.01 

30 

19,113 

31,000 

1()3.3 

.6 

:;o 

.01 

31 

1,136 
1,343 

'i',666 

80.5 

33 

33 

1,393 

5,000 

387.0 

1,903.16 

2,046 

34 

657 

2,000 

504.4 

10.6 

35 

265 

36 

288 

37 

314 

38 

341 

2^666 

586.5 

39 

208 

5,000 

3403.8 

128,961,834 

125,916,000 

lot 


L.        30  AMER.  OFFICES, 
FEMALES  (Amounts). 

All  Ages. 


Tear 
of 
Ins. 


8 

1) 

10 

n 

13 
13 
14 
15 
16 
17 
18 
19 
20 
21 
23 
23 
24 
25 
26 
27 
28 
29 
30 


Eipectcd 


400,492 

094,704 

557,196 

449,038 

363,871 

283,563 

216,05 

155,054 

102,90 

66,213 

45,983 

36,475 

30,889 

29,672 

28,593 

27,270 

26,899 

23,986 

23,304 

23,629 

23,074 

20,851 

18,139 

10,409 

12,683 

6,970 

2,790 

574 

461 

12 

13 


3,687,356 


Actual. 


% 

397,000 

813,000 

610,000 

553,000 

450,000 

369,000 

295,000 

180,000 

98,000 

80,000 

48,000 

43,000 

26,000 

42,000 

17,000 

30,000 

42,000 

20,000 

21,000 

19,000 

31,000 

28,000 

5,000 

15,000 

19,000 

2,000 


Mortality 
Per  Cent. 


4,252,000 


99.1 
116.9 
109.5 
123.2 
123. 7 
130. 1 
136.5 
110.1 

95.2 
120.8 
104.4 
117.9 

84.2 
141,5 

59.5 
110.0 
156.1 

83.4 

90.1 

80.4 
134.4 
134.3 

27.6 

91 
149.8 

28 


Discon 
Per 
Cent. 


19.6 

15.8 

14.1 

11.6 

10.5 

7.3 

8.7 

6.3 

4.9 

4.9 

3.1 

2.5 

1.4 

1.5 

1.4 

.9 

1.5 

1.1 

1.7 

.7 

1.3 

1.4 

.4 

.3 


M. 


Year 
of 
Ins, 


MUTUAL  BENEFIT. 
All  Ages. 


Expected. 


312.75 

578.54 

532.3^ 

490.9.' 

406.3." 

443.04 

435.89 

413.70 

401.00 

388.17 

370.75 

341.93 

303.37 

208.12 

225.75 

181.84 

124  53 

98.53 

80.64 

80.93 

73.54 

64.63 

00.18 

58.10 

50.93 

55.38 

53.4 

52.51 

50.75 

48.33 

44.80 

39.34 

31.84 

30.30 

5.45 

'338.  S' 


Actual. 


190 

444 

445 

450 

458 

436 

374 

387 

380 

337 

371 

317 

387 

374 

317 

163 

133 

94 

75 

90 

76 

73 

75 

77 

61 

82 

55 

4 

66 

55 

45 

32 

35 

15 

8 


0735 


Mortality 
Per  Cent. 


63. 

70. 

85.2 

92.9 

98.2 

98.4 

87.8 

93.5 

94.0 

80.8 

100.1 

92.7 

94.9 

102.2 

96.1 

89.6 

106.8 

95.4 

86.6 

111.2 

104.8 

111.4 

124.6 

132.4 

107.2 

148.3 

102.9 

89.5 

130.0 

113.8 

100.4 

81.5 

109.9 

74.3 

146.8 


105 


:n-. 

P. 

AMICABLE. 

SCOTTISH  AMICABLE. 

All  Ages. 

All  Ages 

Tear 

Disc 

on. 

Year 

Discon. 

of 

Expected. 

Actual. 

Mortality        p 
Per  Cent. 

r 

of 

Expected. 

Actual. 

Mortality 
Per  Cent. 

Per 

Ins. 

Cei 

It. 

Ins. 

Cent. 

1 

40.32 

27 

67.0 

3 

1 

81.62 

47 

57.6 

2 

40.11 

46 

112.2       3 

2 

2 

70.36 

61 

86.7 

3 

38.78 

40 

103.1        2 

6 

3 

61.44 

63 

102.5 

4 

38.12 

29 

70.1       8 

2 

4 

53.34 

52 

97.5 

5 

37.77 

31 

82.1        1 

6 

5 

44.95 

50 

111.2 

6 

37.35 

53 

141.9       1 

5 

6 

38.89 

49 

126.0 

7 

36.71 

38 

103.5        1 

4 

7 

34.28 

46 

134.2 

8 

36.23 

56 

1.546       1 

1 

8 

28.06 

45 

140.4 

9 

34.63 

28 

80.9        1 

1 

9 

23.13 

29 

125.4 

10 

33.93 

50 

147.4 

s 

10 

17.75 

22 

12.;.  9 

11 

32.22 

50 

155.2 

7 

11 

14.43 

23 

l.")!l.4 

12 

30.08 

38 

126.3 

5 

12 

13.13 

19 

144.7 

13 

28.00 

32 

114.3 

6 

13 

12.30 

17 

138.2 

14 

26.34 

37 

140.5 

9 

14 

11.21 

14 

124.9 

15 

2402 

27 

112.4 

4 

15 

10.18 

11 

108.1 

16 

22.08 

24 

108.7 

1 

16 

9.33 

9 

96.5 

17 

19.89 

24 

120.7 

o 

17 

8.42 

8 

95.0 

18 

18.06 

24 

132.9 

1 

18 

7.57 

6 

79.3 

19 

15.97 

17 

106.4 

5 

19 

6.70 

13 

194.0 

20 

14.06 

14 

99.6 

4 

20 

6.04 

7 

115.9 

21 

12.22 

19 

155.5 

2 

21 

5.43 

6 

110.5 

22 

10.81 

19 

175.8     .. 

22 

4.94 

8 

161.9 

23 

9.53 

16 

167.9     .. 

23 

4.11 

8 

194.6 

24 

8.13 

14 

172.2 

4 

24 

3.37 

1 

29.7 

25 

6.28 

10 

159.2     .. 

25 

2.71 

26 

5.38 

9 

167.3     .. 

26 

2.45 

■■■4 

163.3 

27 

4.61 

4 

86.8     .. 

27 

2.05 

2 

97.6 

28 

3.91 

7 

179.0 

9 

28 

1.86 

2 

107.5 

29 

3.02 

4 

132.5        1 

•> 

2!) 

1.66 

3 

180.7 

30 

2.39 

3 

125.6     .. 

30 

1.55 

1 

64.5 

31 

2.15 

4 

186.0     .. 

31 

1.28 

1 

78.1 

32 

1.59 

2 

125.8     .. 

32 

1.33 

1 

75.2 

33 

.84 

2 

238.1     .. 

33 

1.17 

1 

85.5 

34 

.18 

.... 

34 

.75 

1 

133.3 

675.71 

798 

587.79 

630 

100 


Q. 

E. 

GOTHA,  MALES. 

GOTHA, 

FEMALES. 

All  Ages. 

All  Ages. 

Year 
of 
Ins. 

Expected. 

Actual. 

Mortality 
Per  Cent. 

Discon. 
Per 
Cent. 

Tear 
of 
Ins. 

Eipected. 

Actual. 

Mortality 
Per  Cent. 

Discon. 
Per 
Cent. 

1 

741.52 

477 

64.3 

3.4 

1 

52.47 

46 

87.7 

6.7 

3 

703.92 

581 

82.7 

3.3 

2 

49.96 

66 

133.1 

3.1 

3 

671.75 

643 

95.7 

1.6 

3 

48.39 

47 

97.1 

2.1 

4 

651.66 

649 

99.6 

1.0 

4 

47.52 

64 

134.7 

1.8 

5 

630.19 

(i37 

99.5 

1.3 

5 

46.54 

59 

136.8 

1.9 

G 

609.67 

651 

106.8 

.6 

6 

46.19 

39 

84.4 

.9 

7 

591.18 

665 

112.5 

.6 

i 

45.73 

56 

133.5 

1.0 

8 

570.37 

620 

108.7 

.5 

8 

45.45 

51 

113.3 

.7 

9 

560.13 

687 

122.7 

.5 

9 

45.42 

49 

107.9 

.7 

10 

537.01 

619 

115.3 

.9 

10 

44.56 

59 

133.4 

1.5 

11 

518.36 

634 

120.4 

.4 

11 

43.13 

53 

132.9 

.6 

13 

506.53 

610 

120.4 

.4 

13 

41.79 

51 

122.0 

.8 

13 

496.99 

633 

137.4 

.4 

13 

41.25 

56 

135.8 

.7 

14 

476.56 

615 

139.0 

.4 

14 

39.95 

46 

115.1 

.4 

15 

464.36 

615 

133.4 

.4 

15 

39.70 

43 

105.8 

.4 

16 

454.43 

644 

141.7 

.4 

16 

38.85 

49 

126.1 

.5 

17 

444.13 

576 

139.7 

.4 

17 

37.95 

65 

171.3 

.5 

18 

436.98 

567 

139.8 

.3 

18 

36.50 

39 

106.9 

.7 

19 

426.H3 

603 

141.3 

.3 

19 

36.07 

29 

80.4 

.2 

20 

417.38 

565 

135.4 

.4 

20 

36.34 

56 

154.1 

!i 

21 

406.30 

559 

137.6 

.4 

21 

34.35 

46 

133.9 

.5 

22 

395.35 

562 

143.3 

.5 

23 

32.37 

38 

117.4 

.9 

23 

380.47 

507 

136.9 

.3 

23 

30.84 

37 

120.0 

.3 

24 

369.41 

530 

143.5 

.3 

24 

29.16 

36 

123.5 

'.I 

23 

357.64 

473 

133.3 

.3 

25 

28.53 

26 

91.1 

26 

344.08 

453 

131.4 

.3 

36 

28.03 

30 

107.0 

' '  ".3 

27 

327.83 

449 

137.3 

.3 

37 

26.35 

23 

87.3 

2 

28 

310.23 

444 

143.1 

.3 

38 

25.30 

33 

130.4 

!8 

29 

292.96 

389 

133.8 

.3 

29 

23.38 

29 

124.0 

2 

30 

279.71 

393 

140.1 

.3 

30 

21.14 

22 

104.1 

.5 

31 

266.15 

338 

137.0 

.3 

31 

20.69 

29 

147.3 

32 

249.80 

333 

141.3 

.3 

33 

18.34 

23 

125.4 

'".3 

33 

233.34 

280 

135.4 

.3 

33 

16.47 

25 

151.8 

34 

216.05 

394 

136.1 

.'6 

34 

13.41 

11 

82.0 

'".9 

35 

199.13 

347 

134.0 

.4 

35 

12.34 

16 

139.7 

.5 

36 

181.37 

248 

136.7 

.3 

36 

10.86 

13 

110.5 

37 

165.74 

217 

130.9 

.3 

37 

9.96 

17 

170.7 

38 

148.44 

219 

147.5 

.3 

38 

8.83 

13 

147.4 

39 

126.65 

153 

130.8 

.3 

39 

7.55 

8 

1C6.0 

40 

111.96 

150 

134.0 

.5 

40 

6.88 

6 

87.3 

41 

94.08 

136 

133.9 

.6 

41 

6.33 

13 

205.7 

42 

77.27 

98 

136.8 

.3 

43 

5.07 

5 

98.6 

"  1.5 

43 

59.16 

88 

148.7 

.1 

43 

3.70 

3 

81.1 

44 

46.54 

55 

118.2 

1.4 

44 

3.49 

4 

114.6 

45 
to 

i     93.88 

134 

133.1 

1.2 

45 
to 

[       8.05 

12 

149.1 

49 

\ 

49 

16631.86 

19998 

1395.15 

1539 

107 


s. 

T. 

CONNECTICUT. 

WASHINGTON. 

All  Ages. 

All  Ages. 

Tear 

Discon. 

Year 

Discon. 

of 

Expected. 

Actual. 

Mortality 
Per  Cent. 

Per 

of 

Expected. 

Actual. 

Mortality 
Per  Cent. 

Per 

Ins. 

Cent. 

InS: 

1 

Cent. 

S 

s 

1 

927.50 

728 

78.5 

1 

767,894 

470,672 

01.3 

2 

783.72 

053 

83.3 

2 

595,786 

500. 230 

84.0 

3 

720.37 

579 

80.4 

3 

495,  647 

466, 6()0 

94.2 

4 

678.87 

002 

88.7 

4 

410,027 

471,092 

114.7 

5 

643.49 

569 

88.4 

5 

355, 983 

378, 657 

106.4 

6 

020.22 

617 

99.5 

6 

315.113 

349,410 

110.9 

7 

599.51 

559 

93.2 

i 

289, 271 

290, 779 

100.5 

8 

mi.  10 

533 

93.2 

8 

271,194 

271,430 

100.1 

9 

543.39 

534 

98.3 

9 

254,489 

264,899 

104.1 

10 

513.85 

471 

91.8 

10 

240. 441 

282,310 

117.4 

11 

459.35 

421 

91.7 

11 

225,474 

258.445 

114.0 

12 

388  49 

358 

92.2 

12 

211,396 

209, 645 

99.2 

13 

307.63 

280 

91.0 

13 

198, 349 

157,090 

79.2 

14 

242.57 

230 

97.3 

14 

181,4.59 

188, 579 

103.9 

15 

183.00 

181 

98.0 

15 

107,  S84 

226.439 

134.8 

16 

141.37 

142 

100.4 

10 

145, 507 

109,020 

110.2 

17 

130.18 

155 

119.1 

17 

113,478 

118.940 

104.8 

18 

123.45 

100 

81.0 

18 

82,353 

130, 718 

166.0 

19 

113.69 

112 

98.5 

19 

61,255 

48, 350 

78.9 

20 

107.10 

90 

84.0 

20 

45,972 

85,  .500 

180.0 

21 

103.48 

100 

90.0 

21 

33,518 

28, 700 

85.6 

22 

102.33 

104 

101.0 

22 

25,210 

18,380 

72.9 

23 

101.12 

91 

90.0 

23 

18,898 

10,410 

55.1 

24 

100.32 

113 

112.6 

24 

12,999 

17,010 

130.9 

25 

90.53 

94 

97.4 

25 

7,356 

2,000 

27.2 

20 

94.23 
90.40 

90 

78 

101.9 
86.3 

27 

28 

78.43 

60 

76  5 

5,527,653 

5,421,305 

29 

51.51 

49 

95.1 

30 

21.53 

23 

100.8 

31 

7.29 

9 

123.5 

32 

.56 

1 

78.5 

9648.30 

8738 

108 


AK 

A'' 

EQUITABLE. 

EQUITABLE. 

Ages  at  Entt 

2/,  28  and  Under. 

Afjes  at  Entry.  29  to  42. 

Year 

Discon. 

Tear 

Discon, 

of 

Expected. 

Actual. 

MortaUty 
Per  Cent. 

Per 

of 

Expected. 

Actual 

Mortality 
Per  Cent, 

Per 

Ins. 

Cent. 

Ins. 

Cent. 

0 

? 

9 

? 

0 

!            ? 

? 

? 

1 

39.81 

18 

45.2 

.4 

1 

86.13 

31 

36.0 

.1 

2 

38.89 

49 

120.0 

8.1 

2 

H5.35 

93 

109.0 

4.3 

3 

34.57 

31 

89.7 

14.1 

3 

80.80 

98 

121.3 

6.5 

4 

30.20 

36 

119.0 

9.7 

4 

75.76 

83 

109.6 

55 

5 

27.35 

25 

91.4 

86 

5 

69.59 

80 

115.0 

5.1 

6 

24.98 

27 

108.1 

7.0 

6 

68.16 

7(i 

111.5 

4.1 

7 

23.08 

30 

130.0 

5.2 

7 

65. 72 

73 

111.1 

3.7 

8 

21.30 

26 

122.1 

6.3 

8 

63.95 

09 

109.6 

5.1 

9 

19.56 

20 

102.2 

6.8 

9 

59.81 

64 

107.0 

5.0 

10 

18.11 

21 

110.0 

3.7 

10 

57.40 

66 

115.0 

2.4 

11 

17.04 

20 

152.6 

2.8 

11 

55.85 

64 

114.6 

2.5 

12 

16.12 

17 

105.5 

2.6 

12 

54.51 

68 

124.7 

2.0 

13 

15.29 

19 

124.3 

2.9 

13 

53.20 

69 

129.7 

2.0 

14 

14.45 

20 

138.4 

2.1 

14 

51.90 

69 

132.9 

1.6 

15 

13.57 

16 

117.9 

2.8 

15 

50.05 

67 

133.9 

2.0 

16 

12.75 

17 

133.3 

2.6 

16 

48.47 

68 

140.3 

2.0 

17 

11.93 

18 

150.9 

1.8 

17 

46.15 

55 

119.2 

1.7 

18 

11.19 

14 

125. 1 

1.5 

18 

44.63 

57 

127.7 

1.0 

19 

10.66 

15 

140.7 

1.8 

19 

43.63 

58 

132.9 

1.1 

20 

11.04 

14 

126.7 

2.2 

20 

42.35 

54 

127.5 

1.5 

21 

8.98 

19 

211.6 

1.4 

21 

40.52 

58 

117.1 

.9 

22 

8.35 

12 

143.7 

1.2 

23 

39.12 

47 

120.1 

1.2 

23 

7.80 

11 

141.0 

2.4 

23 

38.09 

51 

133.9 

.9 

24 

7.32 

11 

150.3 

1.6 

24 

37.27 

55 

147.6 

.7 

25 

6.78 

7 

103.2 

1.3 

25 

36.67 

48 

130.9 

.9 

26 

6.45 

13 

186.0 

1.2 

26 

35.62 

47 

131.9 

.7 

27 

6.0] 

9 

149.8 

1.1 

27 

34.51 

4« 

142.0 

1.5 

28 

5.57 

11 

197.5 

2.0 

28 

32.74 

43 

131.3 

.6 

29 

5.02 

10 

199.2 

2.4 

29 

30.77 

40 

130.0 

1.2 

30 

4.53 

9 

198.7 

2.1 

30 

29.05 

39 

134.3 

1.0 

31 

4.09 

8 

195.6 

.8 

31 

27.31 

40 

146.5 

.9 

32 

3.84 

11 

286.5 

32 

25.34 

35 

138.1 

.8 

33 

3.60 

3 

83.3 

'  i".6 

33 

23.64 

28 

118.4 

.4 

34 

3.54 

5 

141.2 

1.1 

34 

22.51 

33 

146.6 

1.1 

35 

3.31 

9 

271.9 

1.3 

35 

20.70 

28 

135.3 

.3 

36 

2.97 

4 

134.7 

1.6 

36 

18.70 

20 

107.0 

.9 

37 

2.63 

5 

190.1 

5.8 

37 

17.08 

30 

175.6 



38 

2.37 

5 

211.0 

38 

15.35 

16 

104.3 

39 

2.11 

3 

142.2 

"l5 

39 

13.01 

15 

115.3 

i'.6 

40 

1.78 

.... 

40 

10.69 

6 

56.1 

2.1 

41 

1.64 

"'3 

mo 

'4.3 

41 

9.13 

12 

131.4 

.9 

42 

1.43 

.... 

42 

7.33 

14 

191.0 

43 

1.20 

83'.  3 

'3'.  6 

43 

5.11 

5 

97.8 

44 

1„01 

.... 





44 

3.81 

5 

131.2 

45 

) 

45 

) 

to 

[       3.09 

4 

129.4 

.... 

to 

[     10.47 

9 

86.0 

53 

), 

56 

) 

1 

517.37 

631 

1786.95 

2135 

109 


A3. 

A*. 

EQUITABLE. 

EQUITABLE. 

Ages  at  Entry,  43  to  56. 

Ages  at  Entry,  57  and  Over. 

Year 
of 

1 

Expected. 

Actual. 

Mortality 
Per  Cent. 

Discon. 
Per 

Year 
of 

Expected. 

Actual. 

Mortality 
Per  Cent. 

Discon. 
Per 

Ins. 

Cent. 

Ins. 
0 

Cent. 

0 

? 

? 

? 

>> 

9 

9 

1 

60.66 

43 

70.9 

.1 

1 

25.89 

12 

46.3 

.2 

2 

61.53 

76 

1235 

3.6 

3 

27.51 

25 

90.9 

2.7 

3 

59.46 

76 

127.8 

6.8 

3 

27.71 

31 

111.9 

6.5 

4 

57.41 

71 

123.7 

4.8 

4 

27.20 

23 

84.6 

4.3 

5 

56.05 

70 

124.9 

4.6 

5 

27.44 

24 

87.5 

3.1 

6 

55.28 

70 

126.6 

3.3 

6 

27.65 

29 

104.9 

2.9 

7 

54.86 

78 

142.2 

3.6 

rv 

27.6.-) 

33 

119.3 

2.9 

8 

53.91 

66 

122.4 

5.1 

8 

21).  H7 

29 

107.9 

4.7 

9 

52.37 

63 

120.3 

5.4 

9 

25.93 

32 

123.4 

4.7 

10 

51.94 

64 

123.2 

2.8 

10 

25.05 

27 

107.8 

2.5 

11 

52.15 

68 

130.4 

1.3 

11 

24.87 

29 

116.6 

.7 

12 

52.45 

68 

129.6 

1.7 

12 

24.43 

24 

98.2 

2.3 

13 

52.67 

66 

125.3 

1.9 

13 

23.66 

22 

93.0 

2.0 

14 

52.77 

66 

125.1 

1.7 

14 

22  72 

30 

132.0 

1.0 

15 

52.57 

60 

114.1 

1.2 

15 

20.46 

25 

122.2 

1.5 

16 

52.52 

61 

116.1 

1.5 

16 

18.68 

22 

117.8 

1.8 

17 

51.95 

65 

125.1 

1.3 

17 

16.91 

18 

106.4 

.5 

18 

50.93 

55 

108.0 

1.0 

18 

15.37 

17 

110.6 

1.3 

19 

49.36 

59 

119.5 

.9 

19 

13.53 

14 

103.5 

2.3 

20 

47.93 

54 

112.7 

.7 

20 

11.78 

11 

93.4 

1.0 

31 

45.79 

52 

113.6 

1.3 

21 

10.72 

11 

102.6 

1.2 

22 

43.76 

52 

118.8 

1.6 

22 

9.54 

11 

115.3 

1.4 

23 

41.57 

52 

125.1 

.5 

23 

7.95 

12 

150.9 

3.6 

24 

38.80 

42 

108.2 

1.1 

24 

6.16 

t 

113.6 

25 

35.85 

41 

114.4 

.9 

25 

4.36 

4 

91.7 

lb' 3 

26 

32.89 

36 

109.5 

.7 

26 

3.82 

.... 

27 

30.45 

30 

98.5 

.5 

27 

3.91 

2 

51 '.2 

28 

28.24 

39 

138.1 

.3 

28 

3.65 

4 

109.6 

29 

25.27 

27 

106.8 

.4 

29 

2.72 

1 

36.8 

30 

22.67 

27 

119.1 

.4 

30 

2.36 

o 

84,7 

81 

19.52 

22 

112.7 

.5 

31 

2.09 

3 

143.5 

32 

16.58 

17 

102.5 

2.0 

32 

1.51 

2 

132.5 

33 

14.46 

14 

96.8 

33 

55 

1 

181.8 

34 

12.59 

7 

55.  () 

• .  • 

34 

.25 

.... 

. . . 

35 

11.47 

7 

61.0 

.  •  • 

35 

.27 

.... 

36 

9.66 

11 

113.9 

30 

.28 

1 

357.5 

37 

7.93 
6.05 

9 

7 

126.1 
115.7 

1.9 

38 

39 

4.66 

8 

171.7 

... 

531.45 

538 

40 

3.14 

3 

95.5 

•  .  • 

41 

2.30 

1 

43.5 

•  .   . 

42 

2.13 

1 

46.9 

43 

1.81 

2 

110.5 

44 

1.03 

1 

97.1 

•   •  • 

45 

.24 

1 

416.7 

1537.63 

1808 

110 


IP. 

17  OFFICES,  MALES  (Town). 
Ages  at  Entry^  28  and  Under. 


Tear 
of 
Ins. 

0 
1 
3 
3 
4 
5 
6 
7 
8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 


Expected. 


10.99 

18.72 

15.07 

12.48 

10.«i8 

9.;54 

7.82 

G.70 

5.02 

4.74 

3  91 

3.29 

2.57 

1.48 

.71 

.38 

.25 

.11 

.06 

.06 

.05 

.03 


115.06 


107 


Mortality 
Per  Cent. 


45.5 

106.8 

139.3 

128.2 

37.5 

96.4 

89.5 

104.5 

53.4 

105.4 

127.9 

60.8 

67.6 
140.8 

400.6 


Discon. 
Per 
Cent. 


14.6 
10.4 
7.8 
5.6 
5.9 
4.6 
6.7 
2.5 
2.8 
2.6 
2.1 
1.'4 
1.2 
1.3 


17  OFFICES,  MALES  (Town). 
Ages  at  Entry,  29  to  42. 


Year 
of 
Ins. 


Expected. 


35.13 

62.00 

53.26 

45. 8« 

40.23 

36.00 

32.09 

27.97 

24.18 

21.22 

18!31 

15.99 

13.60 

9.35 

5.07 

3.00 

1.61 

1.13 

.78 

.58 

.44 

.35 

.28 

.23 


448.68        475 


26 

52 

56 

35 

36 

41 

41 

47 

28 

32 

17 

16 

23 

7 

5 

6 

3 

1 

1 

1 

1 


Mortality 
Per  Cent. 


74.0 

83.9 

105.1 

76.3 

89  5 

113.9 

127.8 

168.0 

115.8 

150.8 

92.8 

100.1 

169.1 

74.9 

98.6 

200,0 

186  3 

88.5 

128.2 

172.4 

227.3 


Discon. 
Per 


Ill 


B3. 

B*. 

17 

OFFICES,  MALES  (Town). 

17 

OFFICES,  MALES  (Town). 

Ages  at  Entry,  43  to  56 

Ages  at  Entry,  57  and  Over. 

Tear 

Discon. 

Tear 

Discon. 

of 

Bipected. 

Actual. 

Mortality 
Per  Cent. 

Per 

of 

Eipected. 

Actual. 

MorUlity 
Per  Cent, 

Per 

Ins. 

Cent. 

Ins. 

0 

Cent. 

0 

24.89 

15 

60.3 

11.33 

8 

70.6 

1 

44.45 

47 

105.7 

**8".8 

1 

19.31 

23 

119.1 

'  9.2 

2 

39.20 

55 

140.3 

5.3 

2 

17.01 

13 

76.4 

4.9 

3 

34.78 

47 

135.1 

5.0 

3 

15.10 

18 

119.2 

4.3 

4 

31.00 

33 

106.5 

3.8 

4 

13.73 

13 

94.7 

1.8 

5 

28.25 

52 

184.1 

3.9 

5 

12.57 

9 

71.6 

3.8 

6 

25.74 

44 

170.9 

3.3 

6 

11.01 

8 

72.7 

3.6 

7 

22.61 

28 

123.8 

7.2 

7 

10.28 

12 

116.7 

3.3 

8 

19.86 

22 

110.8 

2.2 

8 

8.99 

15 

166.9 

1.0 

9 

17.97 

26 

144.7 

1.5 

9 

8.22 

10 

121.7 

1.2 

10 

16.15 

15 

92.9 

1.5 

10 

7.45 

12 

161.1 

2.9 

11 

14.20 

15 

105.6 

.9 

11 

5.42 

3 

55.4 

12 

12.38 

21 

169.6 

1.5 

12 

3.99 

5 

125.3 

13 

8.32 

8 

96.2 

.6 

13 

2.79 

1 

35.8 

14 

5.28 

7 

133.6 

1.0 

14 

1.74 

3 

172  4 

15 

3.45 

3 

87.0 

.8 

15 

1.16 

1 

86.2 

16 

2.01 

6 

298.5 

1.6 

16 

.71 

1 

140.8 

17 

1  20 

3 

250.0 

17 

.39 

1 

256.4 

18 

.86 

1 

116.3 

18 

ol7 

.... 

19 

.81 



.... 

19 

.10 

1000.6 

20 

.68 
.54 

.... 

21 

22 

.53 

'"'i 

188.7 

151.47 

157 

23 

.41 

— 

355.57 

449 

112 


17  OFFICES,  MALES  (Country) 
Ages  at  Entry,  28  and  Under. 


Tnar 
of 
Ins. 


10 

11 

12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 


7,61 

18.24 

10.75 

8.  HI 

7.23 

5  i)4 

5.65 

4.14 

3.30 

2.78 

2.31 

1.85 

1.49 

1.01 

.63 

.35 

,11 

.06 

.04 

.02 

.02 

.02 

.01 


2 
19 
16 

5 

18 
6 
3 

7 
4 

"i 

5 
4 

1 
1 
1 


93 


Mortality 
Per  Cent. 


26.3 
143.5 

148.8 
56.8 
24S.  9 
101.0 
53.1 
169.1 
121.2 

43' 3 
270.1 

268.3 
99.0 

158.7 

285,7 


Discon. 
Per 

Cent. 


13.0 

8.7 
7.4 
7.4 
5.S 
5.3 
6.4 
4.0 
3.6 
1.1 
1.4 
.6 
.9 
1.4 
5.3 


C2. 

17  OFFICES,  MALES  (Country) 
Ages  at  Entry,  29  to  42. 


Expected. 


24  28 

43.45 

37.85 

32.64 

28,09 

24.76 

21.05 

17.86 

14.42 

12.26 

10.  ?i6 

8.29 

6.63 

4,64 

2.94 

•3.48 

.45 

■■     .23 

,,      .12 

:    .11 

'     .09 

■.■  .08 
.08 
.05 

292.21 


14 
30 
50 
45 
32 
33 
35 
24 
19 
16 
14 
13 
10 


345 


Mortality 
Per  Cent. 


56.7 
69.0 
1.32.1 
137.9 
113.9 
133.3 
166.3 
134.4 
131,8 
130.5 
135.1 
156.8 
150.8 
43.1 
136  1 
135.1 


909.0 
1111.1 


Discon 
Per 
Cent. 


113 


17  OFFICES,  MALES  (Country) 
Ages  at  Entry,  43  to  5G. 


Year 
of 
Ids. 


8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 


Eipected; 


19.49 

35.10 

30.96 

27.26 

24.11 

21.97 

19.25 

16.81 

14.34 

12.68 

11.27 

9.79 

8.30 

5.76 

3.33 

1.59 

.58 

.47 

.17 

.12 

.06 

.07 

.07 


263.54 


Actual. 


15 
39 
38 
32 
26 
44 
20 
19 
21 
19 
17 
19 
13 
10 
5 
4 
1 


343 


Mortality 
Per  Cent. 


77.0 
111.1 
122.7 
117.4 
107.8 
200.3 
103.9 
113.0 
146.4 
149.8 
150.8 
194.1 
156.6 
173.6 
150.6 
251.6 
172.4 

588.2 


Discon. 
Per 
Cent. 


5.1 

3.8 

3.6 

3.9 

2.6 

6.6 

.9 

.8 

1.1 

1.1 

c3 

.4 


17  OFFICES,  MALES  (Country) 
Ages  at  Entry,  57  and  Oter. 


Tear 
of 
Ins. 


11.19 

23.18 

20.18 

18.22 

17.00 

15.74 

14.78 

12.38 

10.27 

8.49 

6.97 

6.08 

5.54 

4.07 

2.22 

1.13 

.33 

.08 

.08 

.09 

.10 


177.12 


Actual 


29 

23 

17 

26 

13 

19 

15 

13 

3 

9 

3 

5 

10 

5 

2 


202 


Mortality 
Per  Cent. 


63.6 
130.7 
109.0 

93.3 
152.0 

83.6 
128.6 
121.2 
126.6 

35.3 
129.1 

49.3 

90.3 
245.7 
235. 2 
177'0 
606.1 


1    1111.1 
1    1000.0 


BiscoD. 
Per 

Cent. 


3.7 
2.3 
2.3 
1.8 

.6 
3.7 

.5 


11 


lU 


Di. 

HM. 

D2 

HM. 

Ages  at  Entt 

y,  28  and  Under. 

Ages  at  Entry,  29  to  43. 

Year 

Discon. 

Year 

Discon. 

of 

EipecMd. 

Actual. 

Mortality 
Per  Coat. 

Per 

of 

Eipectea. 

Actual. 

Mortality 
Per  Cent. 

Per 

Ins. 

Cent. 

Ins. 

137 

Cent. 

0 

121.02 

41 

33.9 

0 

277.98 

49.3 

1 

218.41 

178 

81.5 

'S).\ 

1 

515.57 

355 

68.9 

'i2 

2 

190. 8S 

186 

97.4 

6.7 

2 

468.52 

428 

91.4 

4.5 

3 

168.75 

157 

93.0 

5.7 

3 

431.25 

455 

105.5 

4.1 

4 

149.72 

171 

114.2 

4.5 

4 

898.90 

483 

121.1 

3.0 

5 

134.46 

152 

113.0 

3.8 

5 

373. 17 

412 

110.7 

2.6 

6 

121.74 

125 

102.7 

3.4 

6 

350.32 

443 

126.5 

2.2 

7 

110.01 

126 

114.5 

4.2 

7 

328.44 

367 

111.7 

3.3 

8 

99.60 

104 

104.4 

2.1 

8 

306.88 

345 

112.4 

1.9 

9 

90.32 

113 

125.1 

1.7 

9 

287. 67 

322 

111.9 

1.5 

10 

81.01 

110 

135.8 

2.1 

10 

269.38 

342 

127.0 

1.3 

11 

72.86 

74 

101.6 

1.9 

11 

250.04 

305 

122.0 

1.5 

12 

65.63 

74 

112.8 

1.6 

12 

233.81 

287 

122.7 

1.4 

13 

59.50 

91 

152.9 

1.5 

13 

218.83 

280 

128.0 

1.2 

14 

53.77 

70 

130.2 

1.5 

14 

205.48 

278 

135.3 

1.3 

15 

48.55 

75 

154.5 

1.1 

15 

190.42 

370 

141.8 

1.2 

16 

44.30 

63 

142.2 

1.2 

16 

178.98 

246 

137.4 

1.0 

17 

39.98 

51 

127.6 

1.0 

17 

167.03 

224 

134.1 

.9 

18 

36.31 

55 

151.5 

1.1 

18 

157.80 

209 

132  4 

.9 

19 

82.34 

41 

126.8 

1.0 

19 

148.54 

197 

132.6 

.8 

20 

29.61 

36 

121.6 

1.2 

20 

141.53 

191 

185.0 

.7 

21 

27.35 

4 

153.6 

1.0 

21 

136.35 

191 

140.1 

.7 

22 

25.01 

36 

148.9 

.8 

22 

130.73 

184 

140.7 

.8 

23 

28.21 

25 

107.7 

.5 

23 

125.30 

153 

122.1 

24 

21.36 

25 

117.0 

.7 

24 

118.40 

156 

131.8 

.6 

25 

19.35 

24 

124.0 

1.2 

25 

109.98 

135 

122.7 

.7 

28 

17.58 

27 

128.3 

.5 

26 

104.40 

149 

117.5 

.6 

37 

16.37 

21 

153.6 

.7 

27 

98.73 

116 

142.7 

.3 

28 

15.31 

19 

124.1 

.6 

28 

93.38 

115 

123.2 

.5 

29 

13.89 

21 

151.2 

.5 

29 

88,21 

120 

136.0 

.4 

80 

12.77 

17 

133.1 

.7 

30 

83.59 

93 

111.3 

.3 

31 

12.09 

19 

157.2 

.1 

31 

79.34 

103 

139.8 

.6 

32 

11.29 

18 

159.4 

.8 

32 

71.32 

73 

103.4 

.4 

33 

10.50 

12 

114.8 

.2 

33 

66.01 

78 

118.3 

.3 

34 

9.92 

15 

151.2 

.2 

34 

61.30 

77 

125.6 

.2 

35 

8.87 

5 

63.7 

1.2 

35 

54.91 

54 

98.3 

.4 

36 

8.66 

9 

103.9 

.6 

36 

50.28 

57 

113.4 

.5 

37 

8.17 

10 

122.4 

. 

37 

44.60 

49 

109.9 

, 

38 

7.69 

10 

130.9 

"a 

38 

89.40 

46 

116.8 

.3 

39 

6.50 

6 

92.3 

.... 

39 

32.53 

35 

107.6 

40 

5.56 

5 

89.9 

.6 

40 

26.00 

22 

84.6 

'.3 

41 

3.45 

1 

29.0 

1.0 

41 

21.58 

32 

148  3 

.4 

42 

3.88 

r* 
< 

180.4 

42 

14.70 

14 

95.2 

43 

3.56 

3 

84.3 

2.4 

43 

13.26 

16 

120.7 

"7 

44 

8.15 

4 

127.0 

44 

11.40 

10 

87.7 

. . . 

45 

) 

45 

) 

to 

-      30.02 

28 

93.3 

92.0 

to 

[     56.32 

64 

113.6 

26.3 

62 

\ 

63 

) 

2294.28 

2502 

7631.55 

8718 

115 


D3. 

HM. 

D*. 

EK 

Ages  at  Entrr/^  43  to  56. 

Ages  at  Entry,  57  and  Ov 

?r. 

Year 

Discon. 

Tear 

Discon. 

of 

Expected. 

Actual. 

Mortality 
Per  Cent. 

Per 

of 

Expected. 

Ictual. 

Mortality 
Per  Cent. 

Per 

Ins. 

Cent. 

Ins, 

Cent. 

0 

155.76 

78 

50.1 

0 

76.96 

34 

44.2 

1 

295.20 

230 

77.9 

'  6.6 

1 

149.54 

129 

86.3 

"  V.  i 

2 

276.99 

282 

101.8 

4.2 

2 

143.79 

134 

93.2 

4.3 

3 

263.53 

299 

113.5 

3.4 

3 

141.81 

166 

117.1 

2.7 

4 

252.30 

294 

116.5 

2.8 

4 

139.03 

162 

116.0 

2.8 

5 

243.89 

297 

121.8 

2.5 

5 

135.83 

138 

101.6 

2.6 

6 

236.88 

288 

121.6 

2.3 

6 

133.14 

140 

105.2 

1.8 

7 

229.. 50 

280 

122.0 

3.7 

7 

128.76 

174 

135.1 

4.0 

8 

222.08 

285 

128.3 

1.4 

8 

121.43 

1.50 

123.5 

1.5 

9 

217.04 

270 

124.4 

1.5 

9 

115.17 

146 

126.8 

1.3 

10 

210.62 

276 

131.0 

1.4 

10 

107.66 

119 

110.5 

1.1 

11 

203  20 

238 

117.1 

1.2 

11 

103.61 

137 

132.2 

.9 

12 

197.  b9 

279 

141.0 

1.2 

12 

96.53 

114 

118.1 

.8 

13 

191.07 

247 

129.3 

1.0 

13 

89.80 

108 

120.3 

.5 

14 

184.84 

240 

129.8 

.8 

14 

84.12 

109 

129.6 

.5 

15 

179.32 

231 

128.8 

.9 

15 

76.88 

86 

111.9 

.8 

16 

175.15 

229 

130.7 

16 

69.72 

81 

116.2 

.9 

17 

166.31 

184 

110.6 

.8 

17 

64.00 

57 

89.1 

.5 

18 

163.27 

214 

131.1 

.6 

18 

59.29 

71 

119.8 

.4 

19 

156.60 

188 

120.1 

.4 

19 

52.49 

56 

106.7 

.6 

20 

150.02 

166 

110.7 

.5 

20 

45.88 

56 

122.1 

.8 

21 

141.82 

163 

114.9 

.5 

21 

38.67 

53 

137.1 

.7 

22 

134.74 

1.59 

118.0 

.  7 

22 

31.49 

33 

104.8 

23 

126.27 

154 

122.0 

.5 

23 

26.83 

27 

100.6 

1.1 

24 

117.49 

133 

113.2 

.4 

24 

23.61 

31 

131.3 

1.3 

25 

107.40 

132 

122.9 

.3 

25 

18.48 

21 

113.6 

.9 

26 

96.80 

12S 

10S.4 

.4 

26 

13.85 

16 

104.7 

1.3 

27 

8«.54 

96 

132.2 

o 

27 

10,51 

11 

115.5 

28 

7!».s:s 

87 

108.9 

'a 

28 

8.62 

15 

174  0 

29 

70.  W8 

83 

117.1 

.2 

29 

5.88 

5 

85.0 

30 

62.47 

67 

107.3 

30 

4.33 

5 

115.5 

31 

54.52 

74 

135.7 

31 

3.24 

>> 

61.7 

33 

4.5.99 

()2 

134.8 

.5 

32 

3.00 

4 

133.3 

33 

37.38 

50 

133.8 

.3 

33 

2.14 

1 

46.7 

34 

29.94 

41 

136.9 

31 

1.89 

2 

10.5.8 

35 

24.  .■">2 

36 

146.8 

35 

1.15 

1 

87.0 

36 

19.  .55 

30 

153.5 

36 

.63 

o 

317.5 

37 

13.. 50 
11.47 

11 
12 

81.5 
104.6 

3S 

39 

8.81 

8 

90.8 

2;{29.7(! 

2.")!M) 

40 

6.87 

15 

218,3 

41 

4.04 

10 

257.5 

42 

1.91 

4 

209.4 

43 

.95 

1 

105.:5 

44 

.80 

1 

125.0 

45 

[         .89 

,-)(i,"")S.S!) 

to 

o 

224.7 

46 

0.154 

116 


El. 

HI". 

E«. 

HI". 

Ag 

es  at  Entry,  28  and  Und 

c.r . 

Ages  at  Entry,  29  to  42. 

Tear 
of 

Expected. 

Actual. 

MorUlitj 
Per  Cent. 

Discon. 
Per 

Year 
of 

Eipecteii. 

Actual, 

Mortality 
Per  Cent. 

fcscon. 
Per 

Ins. 

Cent. 

Ins. 

Cent. 

0 

11.94 

12 

100.5 

0 

30.98 

10 

70.4 

1 

21.5(5 

30 

139. 1 

13.4 

1 

51.05 

01 

119.5 

"  7.3 

2 

18.53 

27 

145.7 

10.1 

3 

4.5.17 

64 

141.7 

5.9 

3 

15.99 

27 

168.9 

9.8 

3 

40.70 

45 

110.4 

5.0 

4 

14.15 

18 

127.3 

6.0 

4 

37.35 

50 

133.9 

4.5 

6 

12.66 

18 

142.3 

6.0 

5 

35.30 

48 

136.0 

3.8 

6 

11.46 

20 

174.5 

3.7 

6 

33.00 

43 

131.3 

8.8 

7 

10.42 

16 

153.6 

5.7 

7 

29.21 

38 

130.1 

5.5 

8 

9.38 

13 

127.9 

2.5 

8 

2(i.H5 

38 

141.5 

3.2 

9 

8.52 

31 

346.5 

2.1 

9 

25.01 

35 

139.9 

1.9 

10 

7.75 

11 

141.9 

2.8 

10 

33.43 

46 

196.3 

2.4 

11 

6.84 

11 

100.8 

3.7 

11 

31.56 

37 

171.6 

2.1 

12 

7.09 

8 

112.8 

3.7 

13 

19.71 

36 

131.9 

3.3 

13 

5.57 

12 

215.4 

3  2 

13 

18.37 

17 

92.5 

2.4 

14 

4,92 

6 

122.0 

41 

14 

16.11 

28 

173.8 

1.5 

15 

4.49 

1 

33.3 

.8 

15 

16.18 

19 

117.4 

1.5 

16 

4.18 

7 

167.5 

2.6 

16 

15.49 

18 

116.2 

1.4 

17 

8.88 

7 

180.4 

1.9 

17 

14.74 

16 

108.5 

1.2 

18 

3.47 

5 

144.1 

l.l 

18 

14.34 

15 

104.6 

1.0 

19 

3.13 

4 

127.8 

2.5 

19 

13.81 

20 

144.8 

1.6 

20 

2.85 

8 

280.7 

.4 

30 

13.28 

18 

135.5 

1.7 

21 

2.54 

1 

39.4 

2.8 

21 

12.96 

13 

100.3 

1.3 

23 

2.43 

4 

164.6 

.9 

23 

12.82 

13 

101.4 

1.9 

23 

2.20 

2 

90.9 

2.0 

33 

12.61 

14 

111.0 

24 

2.05 

1 

33.9 

1.1 

24 

12.26 

16 

130.5 

"I'.i 

25 

1.88 

1 

53.2 

3.3 

25 

11.75 

15 

127.7 

.4 

26 

1.76 

3 

170.5 

1.4 

36 

11.21 

11 

98  1 

.5 

27 

1.69 

6 

355.0 

3.3 

37 

11.56 

9 

77.9 

28 

1.46 

1 

68.5 

1.9 

38 

10.04 

14 

139.4 

'V.o 

29 

1.43 

1 

69.9 

29 

9.64 

14 

145.2 

.  1 

30 

1.34 

30 

9.21 

10 

108.6 

.4 

31 

1.20 

'"I 

3°33.3 

"l'.3 

31 

9.03 

10 

110.7 

1.8 

32 

1.06 

1 

94.3 

1.6 

32 

8.26 

11 

133.2 

.5 

33 

.97 

1 

103.1 

1.8 

33 

7.90 

13 

151.9 

.6 

34 

.83 

2.0 

34 

6.96 

6 

86.2 

1.5 

35 

.89 

'"i 

112.3 

2.3 

35 

5.73 

9 

157.1 

1.0 

36 

.79 

2 

253.3 

3.0 

36 

4.93 

8 

162.3 

37 

.80 

3 

375.0 

.... 

37 

4.41 

1 

22.7 

"1.5 

38 

.69 

1 

144.9 

38 

4.14 

4 

96.0 

1.8 

39 

.66 

39 

3.56 

3 

84.3 

•       .  . 

40 

.59 

40 

2.97 

2 

67.3 

2.9 

41 

.56 

41 

2.46 

1 

40.7 

42 

.60 

'"*i 

lbb'.7 

42 

2.28 

2 

87.7 

43 

.57 

43 

2.40 

3 

83.3 

44 

.59 

.... 

44 

2.24 

1 

44.6 

45 

) 

45 

) 

to 

[       8.77 

13 

136.8 

to 

[     16.97 

13 

76.6 

C2 

) 

57 

) 

227.13 

337 

735.00 

914 

117 


E3. 

HF. 

E^ 

HF. 

Ages  at  Entry,  43  to  56. 

Ages  at  Entry,  57  and  Over. 

Tear 

Discon. 

Tear 

Discon. 

Expected. 

Actual. 

Mortality 
Per  Cent; 

Per 

of 

Expected. 

ictual. 

Mortality 
Per  Cent. 

Per 

Ins. 

Cent. 

Ins. 
0 

Cent. 

0 

28.02 

13 

45.4 

28.34 

8 

28.2 

1 

54.25 

45 

82.9 

"%2 

1 

55.48 

36 

64.9 

'  5.9 

2 

52.20 

59 

113.0 

4.3 

2 

53.09 

38 

71.6 

4.2 

3 

48.74 

53 

108.7 

4.2 

3 

53.45 

51 

95.4 

29 

4 

46.59 

41 

89.9 

3.6 

4 

52.44 

39 

74.4 

2.4 

5 

44.99 

45 

100.0 

3.8 

5 

51.94 

46 

88.6 

2.2 

6 

42.74 

53 

124.0 

2.8 

6 

51.06 

49 

96.0 

2^0 

7 

42.17 

54 

128.1 

5  2 

7 

49.38 

58 

113.4 

4.3 

8 

40.86 

53 

130.3 

2.8 

8 

46.94 

46 

98.0 

1.4 

d 

39.29 

38 

96.7 

1.7 

9 

44.83 

46 

102.6 

1.0 

10 

37.53 

36 

95.9 

1.4 

10 

43.44 

39 

89.8 

1.5 

11 

38.67 

40 

103.4 

1.8 

11 

41.20 

39 

94.7 

.5 

13 

36.78 

38 

103.3 

1.4 

12 

40.70 

55 

135.1 

.5 

13 

36.08 

51 

141.4 

1.1 

13 

38.83 

33 

85.0 

1.0 

14 

34.05 

42 

121.2 

1.5 

14 

35.09 

33 

92.5 

.5 

15 

33.48 

30 

89.6 

9.0 

15 

33.28 

38 

114.2 

2.7 

16 

33.08 

41 

123.9 

1.1 

16 

30.55 

35 

114.6 

1.2 

17 

31.91 

37 

116.0 

9.5 

17 

27.43 

24 

87.5 

1.1 

18 

30.90 

32 

103.6 

.8 

18 

25.71 

18 

70.0 

.8 

19 

29.61 

39 

131.7 

.9 

19 

23.81 

25 

105.0 

4.9 

20 

29.35 

40 

136.3 

20 

20.28 

27 

133.1 

l.S 

21 

27.02 

27 

99.9 

""'.4 

21 

17.44 

20 

114.7 

22 

20.64 

37 

138.9 

2.3 

22 

14.85 

12 

80.8 

23 

24.55 

28 

114.1 

1.0 

23 

12.82 

11 

85.8 

24 

21.84 

19 

87.0 

.0 

24 

11.11 

11 

99.0 

25 

20. 50 

16 

77.7 

.7 

25 

9.80 

7 

71.4 

26 

19.58 

20 

102.1 

.4 

26 

7.88 

5 

63.5 

■4.5 

27 

17.82 

32 

179.6 

27 

6.86 

8 

116.6 

28 

15.67 

15 

95.7 

"V.i 

28 

4.76 

3 

63.0 

'4.i 

29 

14.55 

16 

110.0 

29 

3.98 

3 

75.4 

30 

12.81 

19 

148.3 

'".8 

30 

2.98 

4 

134.2 

81 

10.72 

12 

111.9 

31 

1.92 

1 

52.1 

32 

9.31 

12 

128.9 

"l'.2 

S3 

1.81 

0 

110  5 

33 

7.16 

11 

153.6 

33 

1.41 

3 

212.8 

34 

5.68 

5 

88.0 

34 

.35 

1 

285.7 

35 

4.69 

0 

127.9 

35 

.30 

.... 

.... 

36 

3.96 

9 

227.3 

'3.5 

3;; 

.31 

37 

2.47 

3 

121.5 

37 

.34 

38 

2.15 

3 

13!).  5 

38 

.35 

.... 

39 

1.63 

.... 

39 

.37 

270.3 

40 

1.19 
.37 

*"'2 
1 

2:(».3 

41 

42 

.33 

1 

30:!.  0 

1M7.51 

^75 

1063.02 

1174 

118 
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F^'. 

23  GERMAN  OFFICES 

23  GERMAN  OFFICES. 

Ages  at  Entry,  28  and  Under. 

A  ges  at  Entry,  29  to  42 

Tear 
of 

Eipscleil. 

Actual. 

Mortality 
Per  Cent. 

Discon. 
Pjr 

Year 
of 

Expected. 

Actual. 

Mortality 
Per  Cent. 

Discon. 
Per 

Ins. 

Cent. 

Ins. 

Cent. 

0 

206.02 

121 

68.7 

0 

844.02 

543 

64.3 

1 

363.73 

300 

82.5 

16.6 

1 

1564.88 

1482 

94.7 

"9'.  7 

2 

288.52 

307 

106.1 

8.1 

2 

1358.90 

1593 

117.2 

5.3 

3 

242.18 

251 

103.6 

6.0 

3 

1213.01 

1507 

124.2 

4.1 

4 

205.77 

212 

103.0 

4.5 

4 

1091.50 

1354 

124.0 

3.1 

5 

178.42 

160 

89.7 

4.0 

5 

994.60 

1273 

112.8 

2.8 

G 

154.70 

183 

118.3 

3.0 

6 

882.31 

1154 

130.8 

2.2 

7 

127.70 

146 

114.3 

2.4 

7 

790.56 

1079 

1:^6.5 

1.8 

8 

106.09 

118 

111.2 

2.1 

8 

677.03 

996 

147.1 

1.6 

9 

83.53 

112 

134.1 

1.9 

9 

580.87 

839 

U4A 

1.4 

10 

72.00 

86 

119.4 

2.0 

10 

500.53 

717 

143.2 

1.3 

11 

55.03 

67 

121.8 

1.8 

11 

427.62 

630 

147.3 

1.1 

12 

44.77 

64 

143.0 

1.6 

12 

864.15 

552 

151.6 

1.0 

13 

37.04 

39 

105.3 

1.3 

13 

362.61 

456 

125.8 

.8 

14 

31.07 

44 

141.6 

1.1 

14 

272.94 

397 

145.5 

.9 

15 

26.71 

29 

108. 6 

1.1 

15 

242.92 

370 

152.3 

.9 

16 

23.43 

23 

98.2 

1.1 

IG 

218.74 

333 

152.3 

.7 

17 

20.45 

31 

151.5 

1.1 

17 

195.97 

303 

154.6 

.6 

18 

17.54 

22 

125.4 

.9 

18 

172.70 

289 

167.3 

.5 

19 

14.95 

22 

147.2 

.8 

10 

151.38 

227 

150.0 

.5 

20 

12.57 

17 

135.2 

1.7 

20 

134.04 

201 

150.0 

.7 

21 

10.70 

20 

186.9 

1.4 

21 

120.66 

168 

139.2 

.5 

22 

9.49 

7 

73.8 

.5 

22 

111.72 

169 

151.3 

.4 

23 

8.85 

11 

124.3 

.7 

23 

105.61 

150 

142.0 

.5 

24 

8  31 

6 

72.2 

1.5 

24 

101.93 

143 

140.3 

.6 

25 

7.97 

18 

225.8 

.5 

25 

99.20 

132 

134.1 

.3 

26 

7.49 

9 

120.2 

.2 

26 

96.61 

166 

171.8 

.6 

27 

7.26 

9 

124.0 

.2 

*«;  / 

93.61 

118 

126.1 

.7 

28 

7.07 

9 

127.3 

28 

91.67 

123 

134.2 

.6 

29 

6.09 

10 

149.5 

"i'.i 

29 

88.49 

109 

123.2 

.5 

30 

6.08 

8 

131.6 

.5 

30 

85.10 

112 

131.6 

.4 

31 

5.57 

8 

143.6 

.3 

31 

80.38 

108 

134.4 

.6 

32 

5.13 

9 

175.4 

1.0 

32 

74.83 

99 

132.3 

. » 

83 

4.64 

4 

86.2 

2.0 

33 

69.11 

101 

146.1 

.9 

34 

4.25 

7 

164.7 

.5 

34 

61.93 

70 

113.0 

.2 

35 

3.85 

6 

155.8 

.6 

35 

55.81 

72 

129.0 

.6 

86 

3.51 

7 

199.4 

33 

48.38 

73 

150.9 

.5 

37 

3.04 

3 

98.7 

"'".9 

37 

39.23 

34 

86.7 

1.0 

38 

2.51 

4 

159.4 

1.1 

38 

30.36 

31 

102.1 

1.1 

39 

1.95 

1 

51.3 

3.5 

39 

21.19 

27 

127.4 

1.4 

40 

1.78 

1 

56.2 

40 

15.84 

15 

94.7 

1.3 

41 

1.70 

3 

176.5 

41 

12.53 

9 

71.8 

.... 

42 

1.43 

1 

69.9 

"  2.6 

42 

11.37 

18 

158.3 

43 

1.15 

1 

87.0 

43 

9.14 

15 

164.1 

'3".  7 

44 

,90 

2 

222.2 

.... 

44 

6.26 

8 

127.8 

3.7 

45 

) 

45 

-      17.28 

to 
51 

V       2.59 

1 

38.6 

to 

52 

40.5 

2430.13 

2519 

14589.58 

18372 

119 
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F4 

23  GERMAN  OFFICES 

23  GERMAN  OFFICES 

Ages  at  Entry,  43  to  56. 

Ages  at  Entry,  57  and  Over. 

Year 
of 
Ins. 

Expected. 

Actual. 

Mortality 
Per  Cent. 

Discon. 
Per 

Cent. 

Year 
of 
Ins. 

Expected. 

Actoal. 

Mortality 
Per  Cent. 

Discon. 
Per 
Cent. 

0 

380.98 

333 

87.4 

0 

68.92 

65 

94.3 

1 

733.62 

848 

115.7 

'  7.3 

1 

136.47 

172 

126.0 

■  5.4 

2 

683.70 

944 

138.3 

3.8 

2 

135.25 

300 

147.9 

2.3 

3 

646.10 

911 

150.0 

3.9 

3 

134.73 

208 

154.4 

2.0 

4 

613.79 

901 

1j6  8 

3.3 

4 

133.69 

300 

149.6 

1.8 

5 

588.12 

868 

147.6 

3.0 

5 

131  93 

180 

136.4 

1.5 

6 

556.83 

8()3 

154.9 

1.6 

6 

128.69 

180 

139.9 

1.1 

7 

507.56 

817 

161.0 

1.4 

1 

111.20 

168 

151.1 

1.3 

8 

454.66 

755 

166.1 

1.3 

8 

110.19 

156 

141.6 

1.3 

9 

410.05 

6()0 

161.0 

1.1 

9 

100.85 

136 

134.9 

.8 

10 

369.33 

597 

161.6 

1.1 

10 

93.86 

139 

149.7 

1.0 

11 

328  31 

5()5 

173.1 

.9 

11 

84.13 

113 

131.3 

.8 

13 

291.11 

466 

160.1 

.7 

13 

76.44 

109 

143.6 

.7 

13 

260.16 

409 

157.3 

.7 

13 

68.57 

96 

140.0 

.6 

14 

235.97 

366 

155.1 

14 

60.90 

83 

134.6 

1.0 

15 

217.91 

361 

165.7 

.8 

15 

55.11 

69 

135.3 

.4 

16 

202.41 

289 

143.8 

.5 

16 

50.34 

59 

117.4 

17 

188.36 

391 

154.6 

.6 

17 

45.65 

58 

137.1 

"'.6 

18 

171.93 

351 

146.0 

.4 

18 

38.79 

49 

135.8 

.  1 

19 

156.56 

318 

139.3 

.3 

19 

33.48 

53 

160.1 

.3 

20 

143.63 

189 

132.5 

.3 

30 

27.45 

33 

116.6 

.8 

21 

139.16 

169 

130.8 

.3 

31 

23.35 

33 

141.3 

1.0 

23 

118.85 

139 

117.0 

.3 

33 

19.19 

33 

166.8 

1.3 

23 

110.61 

141 

137.5 

.5 

33 

14.99 

19 

136.8 

3.5 

24 

103.81 

133 

139.4 

.7 

34 

13.16 

13 

106.9 

3.4 

2') 

95.09 

135 

131.5 

.5 

25 

10.33 

18 

174.4 

2G 

87.81 

133 

138.9 

.8 

26 

7.35 

14 

193.1 

'  8.3 

27 

80.75 

104 

138.8 

.3 

37 

5.08 

4 

78.7 

7.1 

28 

74.04 

99 

133.7 

'.I 

38 

4.15 

5 

130.5 

4.5 

29 

66.51 

99 

148.8 

o 

29 

3.24 

5 

154.3 

30 

57.05 

68 

119.3 

.5 

30 

2.07 

2 

96.6 

'  iu 

31 

50.31 

56 

111.3 

.3 

31 

1.29 

.... 

32 

44.39 

47 

106.1 

.5 

33 

1.05 

'95.3 

33 

38.38 

40 

104.5 

.8 

33 

.93 

1 

108.7 

34 

32.07 

35 

109.1 

3.1 

34 

.35 

1 

400.0 

35 

26.49 
20.94 
17.33 

36 

13 

38 

98.3 

57.3 

161.6 

""'.8 

36 
37 

1939.84 

3(i71 

38 

11.44 

15 

131.1 

39 

7.17 

10 

13:».5 

40 

4.26 

6 

140.7 

3.7 

41 

2.69 

1 

37.3 

43 

1.94 

0 

/•J 

103.1 

43 

1.51 

44 

.93 

0 

s'lV.-i 

u.'.\ 

9319.80 

13380 

120 


G». 

G 

i^ 

MUTUAL 

,  NEW  YORK. 

MUTUAL 

,  NEW  YORK. 

Ages  at  Entry ^  28  and  Under. 

Ages  at  Entry,  29  to  42. 

Year 

Discon. 

Year 

Discoo. 

of 

Expected. 

Actual. 

Mortality 
Per  Cent. 

Per 

of 

Expected. 

Actual. :  i;"^'*" '^ 

1  Per  Cent. 

Per 

Ins. 

Cent. 

Ins. 

1 

Cent. 

0 

98.80 

53 

53.  (J 

0 

232.89 

105 

45.1 

1 

170.43 

134 

78.6 

1 

414  16 

278 

67.1 

0 

14;5.2(> 

135 

94.2 

•) 

366.26 

1      252 

68.8 

;5 

124.^8 

101 

K0.9 

;', 

331.64 

1      2H0 

84.4 

4 

1U8  96 

105 

96.3 

4 

299.95 

'      263 

87.6 

5 

90  93 

93 

102.3 

5 

262.85 

255 

97.0 

0 

72.41 

66 

91.1 

6 

216.33 

221 

102.2 

1 

52.55 

64 

121.8 

i 

163,56 

143 

87.4 

8 

37.77 

31 

82.1 

8 

118.33 

101 

85.4 

!) 

29.83 

31 

104.0 

9 

94.52 

90 

95.2 

10 

25.13 

1<S 

71.6 

10 

80.08 

73 

91.2 

11 

21.90 

22 

100.2 

11 

71.24 

84 

117.9 

12 

19.87 

25 

125.8 

12 

65.48 

68 

103.8 

13 

18.46 

15 

81.3 

13 

61.41 

56 

91.2 

14 

16.41 

17 

103.6 

14 

56.22 

50 

88.9 

15 

14.44 

13 

90.0 

15 

51.56 

47 

91.2 

16 

12.70 

14 

110.2 

16 

47.58 

44 

92.5 

17 

11.13 

12 

107.8 

17 

43.01 

42 

97.7 

18 

9.31 

s 

85.9 

18 

38.39 

39 

101.6 

19 

7.85 

4 

51.0 

19 

34.48 

40 

116.0 

20 

6.75 

3 

44.4 

20 

31.47 

25 

79.4 

21 

6.11 

3 

32.7 

21 

30.02 

33 

109.9 

22 

5. 75 

8 

139.1 

22 

28.52 

31 

108.7 

23 

5.22 

11 

210.7 

23 

27.42 

31 

113.1 

24 

4.51 

;', 

66.5 

24 

25.34 

31 

122.3 

25 

3.40 

4 

117.6 

25 

20.86 

20 

95.9 

26 

2.70 

3 

111.1 

26 

16.90 

19 

112.4 

27 

1.97 

4 

203.0 

27 

12.63 

8 

63.3 

28 

1.38 

o 

144.9 

28 

9.63 

9 

93.5 

29 

.73 

29 

5.56 

4 

71.9 

30 

.33 

"i 

mo 

30 

2.61 

1 
2743 

38.3 

1125.92 

1002 

3260.90 

121 


G\ 

G^ 

MUTUAL, 

NEW  YORK. 

MUTUAL 

,  NEW  YORK, 

Ages  at  Entry,  43  to  5G. 

Ages  at  Entry,  57  and  Over. 

Year 

Discon. 

Year 

i  -_ 

Discon. 

of 

Expected. 

Actual. 

Mortality 
Per  Cent. 

Per 

of 

Expected. 

Actual. 

Mortality 
Per  Cent. 

Per 

Ins. 

Cent. 

Ins. 

Cent. 

0 

110.80 

73 

05.9 

0 

19.99 

16 

80.0 

1 

199.  r)3 

130 

65.3 

1 

36.03 

33 

61.1 

2 

183.03 

155 

84.4 

o 

35.35 

37 

76.4 

3 

171.83 

151 

87.9 

3 

34.10 

34 

99,7 

4 

159.00 

143 

89.3 

4 

33.44 

31 

95.6 

5 

143.09 

119 

83.3 

5 

39.37 

33 

109.3 

6 

118.64 

103 

86.8 

0 

33.68 

17 

71.8 

7 

88.89 

91 

103.4 

7 

10.05 

19 

114.1 

8 

63.09 

57 

91.8 

8 

11.13 

11 

9K.i) 

9 

47.33 

48 

101.7 

9 

7.43 

0 

80.9 

]() 

39.08 

55 

138.0 

10 

0.03 

7 

116.3 

11 

34.73 

38 

109.4 

11 

5.13 

8 

155.9 

13 

33.80 

32 

94.7 

13 

4.49 

3 

66.8 

13 

32.40 

15 

46.3 

13 

4.31 

4 

95.0 

14 

30.61 

31 

68.6 

14 

3.89 

4 

103.8 

15 

39.38 

33 

113.3 

15 

3.54 

2 

56.5 

10 

37.38 

37 

135.0 

16 

3.03 

2 

66.0 

17 

35.28 

35 

138.4 

17 

3.79 

3 

107.5 

18 

22.60 

38 

133.9 

18 

3.54 

2 

78.7 

19 

30.37 

20 

98. 3 

19 

3.35 

3 

85.1 

20 

18.93 

18 

95.1 

30 

2.20 

2 

88.5 

21 

17.63 

30 

113.4 

21 

2.13 

1 

46.9 

23 

16.70 

31 

135.7 

32 

1.73 

2 

110.3 

23 

15.19 

20 

131.7 

33 

1.36 

24 

13.07 

30 

153.0 

34 

1.13 

3 

365.5 

25 

9.86 

9 

91.3 

35 

.61 

1 

103.9 

26 

7.63 

7 

91. 8 

30 

.3() 

27 

5.89 

3 

50.9 

37 

.38 

28 

3.90 

1 

35.0 

38 

.43 

29 

3.11 

1 

47.3 

39 

.44 

i 

337".  3 

30 

1.43 

394.84 

303 

1693.29 

1503 
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UK 

30  AMER.  OFFICES, 
MALES  (Lives). 

Ih' 

;UJ  AMER.  OFFICES, 
MALES  (Lives). 

Ages  at  Eiiti 

•y,  28  and  Undoi 

Ayes  at  Entry,  29  to  42 

Tear 
of 
Ins. 

Kipected. 

Actu 

Mortality     '*' 
'  ■       For  Cent.       „ 

SCO 

Per 
cat 

1.      Tear 
of 
Ins. 

Expected. 

Actual. 

Mortality 
Per  Cent. 

Discon. 
Per 

Cent. 

0 

915.12 

6. 

30       71.0     . 

0 

2128.56 

1274 

59.9 

1 

1518.20 

12( 

51        83.1      2 

5'. 

1        1 

3663.01 

2913 

79.3 

17.3 

o 

1148.06 

10. 

)5        91.9      1 

2. 

;      2 

2951.83 

2601 

88.1 

10.7 

3 

909. 70 

8' 

-3       96.0      1 

0. 

1      3 

2503.17 

2363 

84.4 

H.O 

4 

740.85 

7-' 

)8      102.3 

8. 

1      4 

2133.52 

2159 

101.2 

6.8 

5 

591.61 

6( 

)5      102.3 

I      5 

1791.76 

1847 

103.1 

5.9 

r. 

463.55 

4> 

^0      103.5 

J.f 

■1      6 

1483  28 

1515 

102.1 

4.9 

t 

347.49 

3( 

56      105.3 

6.; 

5      7 

1183.96 

1177 

99.4 

5  3 

8 

252.55 

Oz 

U        95.4 

1* 

S        8 

905.85 

875 

96.6 

3.4 

9 

181.20 

r 

'9       98.2 

2.! 

)        9 

672.60 

637 

94.7 

2.9 

10 

131.63 

1'. 

i9        98  0 

i.i 

S      10 

494.45 

482 

97.7 

2.8 

11 

99.36 

i( 

)3      103.7 

2  ; 

5      11 

372.11 

370 

101.0 

2.5 

12 

80.51 

i( 

)8      134.1 

2.1 

I      12 

297.28 

314 

105.6 

1.8 

13 

70.54 

r8      110.6 

\.\ 

)      13 

263.03 

255 

96.9 

1.5 

14 

62.17 

'3      117.4 

l.i 

)     14 

238.86 

226 

94.6 

1.9 

15 

53.11 

14       82.8 

1.' 

i      15 

210.82 

198 

93.9 

1.1 

16 

46.05 

18     104.2 

1.: 

5      16 

191.12 

202 

105.7 

1.1 

17 

40.96 

54       83.0 

.i 

^      17 

176.28 

180 

110,6 

.9 

18 

35.93 

55       97.4 

l.( 

)      18 

165.57 

145 

87.6 

.8 

19 

32.04 

11       84.3 

.( 

5      19 

155.17 

147 

94.7 

.8 

20 

28.58 

12       77.0 

/ 

r    20 

147.40 

123 

83.4 

.8 

21 

26.15 

?5       95.6 

1    21 

141.54 

134 

94.7 

22 

24.26 

J7     111.3 

'a 

3    22 

136.62 

136 

99.5 

.8 

23 

22.14 

15     112.9 

A 

5      23 

130.46 

136 

104.2 

.6 

24 

18.65 

8       96.5 

.> 

^     24 

116.25 

113 

97.2 

.4 

25 

13.65 

■ 

L8     131.9 

5      25 

89.77 

80 

89.1 

.3 

26 

8.73 

H      126.0 

{'•• 

5      26 

59.96 

58 

96. 7 

.7 

27 

4.97 

LO     201.2 

A 

5      27 

35.95 

28 

77.9 

.6 

28 

2.49 

4      160.6 

28 

18.43 

19 

103.1 

.5 

29 

1.19 

{.^ 

t      29 

8.35 

6 

71.9 

1.2 

30 

.59 

2    295!  6 

30 

4.04 

5 

123.8 

31 

.02 

31 

.21 

32 

.02 

32 

.23 

'i 

434.7 

33 

.02 

33 

.20 



34 

.03 

34 

.13 

66.7 

35 

.03 

35 

.06 

36 

.03 

36 

.06 

37 

.04 

37 

.07 

38 

.04 

38 

.07 

*i 

1428.6 

•  •  • 

39 

.04 

i    2500.6 

22872.03 

20716 

7872.30 

731 

0 
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H3.  30  AMER.  OFFICES, 
MALES,  (Lives). 

Ages  at  Entry,  43  to  5G. 


Expected. 


1135.60 

2009.43 

1696.89 

1485.67 

1301.58 

1119.15 

937.20 

749.02 

508.19 

406.89 

303.06 

233.05 

187.80 

168.97 

157.03 

142.61 

131.39 

124.40 

118.17 

112.49 

107.95 

102.17 

07.28 

88.09 

73.33 

49.34 

32.63 

19.02 

8.36 

3.93 

2.22 

.26 

.28 

.30 

.19 


13674.00 


Mortality 
Per  Cent. 


841 

1856 

1727 

1539 

1410 

1187 

991 

835 

007 

449 

315 

222 

183 

145 

150 

135 

135 

117 

105 

110 

100 

101 

95 

85 

82 

52 

32 

16 


13641 


74.1 

92.4 

101.8 

103.6 

108.3 

106.1 

105.7 

111.5 

106.8 

110.3 

103.9 

95.3 

97.4 

85.8 

95.5 

94.7 

102.7 

94.1 

88.9 

97.8 

98.2 

98.9 

97.7 

96.5 

111.8 

105.4 

98.1 

84.1 

95.7 

50.9 

45.0 


333.3 
520.3 


Discon. 
Per 
Cent. 


14.8 

8.7 

3.0 

5.9 

5.4 

4.0 

4.8 

3.3 

2.9 

2.6 

2.2 

1.8 

1.3 

1.3 

.8 

1.0 

.9 

1.0 

.9 

.9 

.8 

.3 

.8 

.2 

1.0 

1.1 

2.8 
2.3 
4.2 


n<».  30  AMER.  OFFICES, 
MALES  (Lives). 
Ages  at  Entry, 51  and  Over. 


Year 
of 
Ins. 


Expected. 


229.68 

416.75 

374.80 

354.34 

313.41 

272.78 

222.33 

170.95 

122.99 

83.85 

60.16 

46.57 

87.31 

33.69 

29.34 

25.65 

23.47 

21.58 

20.01 

19.27 

17.32 

15.22 

13.36 

ii.;i7 

8.81 
5.41 
2.77 
1.14 
.63 
.67 


icta&l. 


2955.63 


175 

403 

346 

338 

295 

268 

215 

189 

118 

77 

54 

48 

40 

41 

19 

21 

16 

18 

12 

19 

19 

8 

15 

15 

5 

5 

4 


2780 


Mortality 
Per  Cent. 


76.2 

96.7 

92.8 

95.4 

94.1 

98.2 

96.7 

110.6 

91.9 

91.8 

89.8 

103.1 

107.2 

121.7 

64.8 

81.9 

68.2 

83.4 

60.0 

99.6 

109.7 

52.0 

112.3 

131.9 

50.8 

92.4 

144.4 


29.9 


Discon. 
Per 
Cent. 


12.0 
7.1 
5.7 
4.6 
4.1 
8.4 
3.8 
1.8 
2.4 
2.2 
1.4 
1.9 
1.9 
1.3 
1.6 
1.1 
.9 
.5 
1.2 
.7 
1.7 
2.0 


6.5 
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Jl. 

30  AMER.  OFFICES, 

J^.     30  AMER.  OFFICES. 

MALES  (Amounts). 

MALES  (Amounts). 

Ages  at  Entry,  28  and  Under. 

Ages  at  Entry,  29  to  43. 

Tear 
of 

Expected. 

Aatual. 

Mortality 
Per  Cent. 

Discon. 
Per 

Year 
of 

Expected. 

Actual. 

1 
MortaUtj 
Per  Cent- 

Discoa 
Per 

las. 

Cent. 

Ins. 

Cent. 

0 

2,074,088 

% 
1,214,000 

58.5 

0 

$ 
5,666.834 

3,403,000 

60.1 

1 

3,474,285 

2.749,000 

79.1 

2l'.5 

1 

9.843,019 

8,390,000 

85.2 

15.9 

2 

2,633,  li  00 

2,542,000 

96.5 

14.9 

2 

7,952,454 

7,54(;,000 

94.9 

11.6 

3 

2,103,825 

1,897,000 

90.2 

12.1 

3 

6,738,935 

6,450,000 

95.7 

9.6 

4 

1,709,889 

1,779,000 

104.0 

9.9 

4 

5,652.4()6 

6,260,000 

110.7 

8.3 

5 

1,308, 687 

1,511,000 

110.4 

8.4 

5 

4,719,574 

5,220.000 

110.8 

7.2 

6 

1,077, 642 

1,165,000 

108.1 

()A\ 

6 

3,846,1 'J  9 

4,166,000 

108.3 

5.9 

7 

8-23,  LM  4 

872,000 

105.9 

5.9 

i 

3,034,047 

3,282,000 

lOh.2 

5.5 

8 

011,185 

630,000 

103.1 

3.8 

8 

2,318,350 

2,295,000 

99.0 

3.9 

9 

442,292 

452,000 

102.0 

2.9 

9 

1,717,578 

1,632,000 

95.0 

3.1 

10 

323,202 

332,000 

102.8 

3.0 

10 

1,281,600 

1,292.000 

100.8 

2.9 

11 

245,187 

274,000 

111.8 

2.5 

11 

993,443 

1,110,000 

111.7 

275 

12 

200,126 

262,000 

130.9 

2.2 

12 

811,953 

890,000 

110.4 

2.0 

13 

175,258 

181,000 

103.3 

1.9 

13 

723,551 

736,000 

101.7 

1.6 

14 

153,638 

191,000 

124.3 

1.8 

14 

652.824 

652,000 

99.9 

2.1 

15 

130,772 

101,000 

77.2 

1.1 

15 

573,320 

556,000 

97.0 

1.2 

16 

113,590 

130,000 

114.4 

1.4 

16 

517,460 

653,000 

126.2 

1.1 

]7 

100,606 

113,000 

112.3 

1.0 

17 

473,689 

503,000 

106.2 

1.0 

18 

89,498 

91,000 

101.7 

1.1 

18 

446,401 

436,000 

97.7 

.8 

19 

80, 729 

77,000 

95.4 

.5 

19 

419,731 

383,000 

91.2 

.8 

20 

71,168 

69,000 

97.0 

1.0 

20 

395,902 

366,000 

92.4 

.8 

21 

64,502 

63,000 

97.7 

.6 

21 

378,859 

394,000 

104.0 

.8 

22 

60,320 

75,000 

124.3 

.8 

22 

363.805 

406.000 

111.6 

.9 

23 

55,261 

44,000 

79.6 

1.0 

23 

346,821 

451,000 

130.0 

.6 

24 

46,032 

53,000 

115.1 

.7 

24 

312,989 

341,000 

108.6 

.4 

25 

33,971 

70,000 

216.1 

.6 

25 

254,875 

262,000 

102.8 

.2 

26 

23,599 

39,000 

165.3 

.6 

26 

181.471 

176,000 

97.0 

.9 

27 

13,664 

44,000 

322.0 

.6 

27 

109,671 

90,000 

82.1 

.4 

28 

6,416 

11,000 

171.4 

28 

52,623 

48,000 

91.2 

.3 

29 

3,173 

1.5 

29 

21,082 

9.000 

42.7 

1.7 

30 

2,038 

6,666 

294.4 

30 

11,035 

20,000 

181.2 

31 

102 

31 

188 



32 

113 

32 

204 

1,000 

49b".2 

33 

124 
136 

33 
34 

172 
147 

34 

33.3 

35 

149 

35 

116 

36 

162 
177 
192 

36 
37 

38 

126 
137 
149 

2,666 

1342.3 

37 

38 

39 

208 

5,666 

2403.8 

60,813,730 

58,427,000 

18,313,120 

17,042,000 
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J3. 

30  AMER.  OFFICES, 

J* 

30  AMER.  OFFICES, 

MALES  (Amounts). 

MALES  (Amounts). 

Ages  at  Entry,  43  to  56. 

Ages  at  Entry,  57  and  Over. 

Tear 

Discon. 

Year 

L.       ,.      Discon 

of 

Expected. 

Actual. 

Mortality 
Per  Cent. 

Per 

of 

Eipect«d. 

Actual.       ^"^^'^ 
Per  Cent 

Per 

Ins. 

Cent. 

Ins. 

Cent 

0 

% 

3,474,588 

2,573,000 

74.1 

0 

S 

723.260 

.592,  too 

81.9 

1 

6,200.911 

5,777,000 

93.2 

i3."i 

1 

1,327,579 

1,211,000 

91.2 

I'l'.O 

o 

5,283,051 

5,452,000 

103.2 

9.9 

2 

1,214,668 

1,118,000 

92.0 

7.7 

••} 

4,5S5,711 

5,070,000 

110.6 

8.6 

3 

1,103.963 

1,113,000 

100.8 

7.2 

4 

3,988,959 

4,350,000 

109.1 

7.4 

4 

995,346 

1,018,000 

102.2 

6.5 

5 

3,409,796 

3,690,000 

108.2 

7.0 

5 

847,161 

785,000 

92.6 

6.5 

6 

2,802,425 

3,019,000 

107.7 

5.6 

6 

681,651 

814,000 

119.4 

4.6 

7 

2,208,086 

2,617,000 

118.5 

5.2 

7 

505,289 

537,000 

106.0 

4.1 

8 

1,635,144 

1,812,000 

110.8 

3.9 

8 

347,508 

307,000 

88  0 

2.3 

9 

1,155,931 

1,219,000 

105.5 

3.3 

9 

224,816 

221,000 

98.3 

2.9 

10 

834,641 

861,000 

103.2 

3.2 

10 

157,274 

133,  (.00 

84.6 

2.5 

11 

649,  U2 

662,000 

102.0 

2.3 

11 

■18,229 

101,000 

85.4 

1.9 

12 

532,576 

553,000 

103.8 

1.9 

12 

94,839 

93, 000 

99.2 

1.5 

13 

480,368 

434,000 

90.3 

1.7 

13 

84. 726 

121,000 

142.8 

2.1 

14 

439,269 

407,000 

90.4 

1.4 

14 

69,044 

39,000 

56.5 

1.0 

15 

396,607 

379,000 

95.6 

1.0 

15 

59,792 

43,000 

71.9 

1.3 

16 

360.235 

392,000 

108.8 

1.2 

16 

55,509 

26,000 

46.8 

.5 

17 

335,575 

327,000 

97.4 

.8 

17 

51,268 

44,000 

85.8 

18 

317,338 

384,000 

121.0 

.7 

18 

46,265 

39.000 

84.3 

.7 

1!) 

294.812 

269,000 

91.2 

1.0 

19 

41,598 

29,000 

69. 7 

1.6 

20 

280,672 

286,000 

101.9 

1.2 

20 

38,498 

37,000 

98.1 

.3 

21 

264.133 

297,000 

112.4 

.9 

21 

33,675 

16,000 

47.5 

1.5 

22 

250,397 

326,000 

130.2 

.4 

22 

28,813 

29,000 

100.6 

1.8 

23 

226,782 

241,000 

106.3 

.9 

23 

24,523 

32,000 

130.5 

24 

190,821 

204,000 

106.9 

.2 

24 

15,785 

7.000 

44.3 

25 

135,345 

150,000 

110.8 

~5 

10,821 

8,000 

73.9 

6.2 

2G 

90,902 

105,000 

115.5 

1.1 

26 

5,827 

9,000 

154.4 

27 

51,387 

27,000 

52.5 

27 

2,247 

28 

25,914 

24,000 

93.6 

i.2 

28 

1,429 

29 

11,365 

2,000 

17.6 

2.5 

29 

1,527 

4,660 

262'.6 

30 

6,040 
836 
925 

5,000 

82.8 

5.0 

31 
32 

8,912,930 

8,526,000 

33 

996 

5*000 

502.6 

34 

374 

2,000 
41,921,000 

534.8 

40,922,054 
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KK 

30  AMER.  OFFICES, 
FEMALES  (Lives). 

K^ 

30  AMER.  OFFICES, 
FEMALES  (Lives). 

Ages  at  Entry,  28  and  Under. 

Ayes  at  Entry,  29  to  43 

Tear 

Discon. 

Year 

Discon, 

of 

Expected. 

Actual. 

Mortality 
Per  Cent. 

Per 

of 

Expected. 

Actual. 

Mortality 
Per  Cent. 

Per 

Ins. 

Cent. 

Ins. 

Cent, 

0 

47.14 

54 

114.6 

0 

91.60 

83 

93. 7 

1 

78.63 

103 

131.0 

'25.5 

1 

157.18 

300 

137  3 

19.G 

2 

58.66 

73 

124.4 

\iJ) 

0 

135.26 

137 

109.4 

10.9 

;3 

45.36 

60 

133.3 

13.9 

3 

101.88 

120 

117.8 

10.3 

4 

35.93 

46 

138.0 

10.4 

4 

82.94 

85 

103.5 

8.9 

5 

27.93 

35 

125.4 

8.1 

5 

65.61 

80 

131.9 

6.9 

G 

21.39 

35 

163.6 

5.1 

6 

50.65 

63 

134.4 

5.7 

7 

15.39 

21 

136  5 

8.4 

7 

36.29 

38 

104.7 

6.8 

8 

10.37 

19 

183.3 

5.5 

8 

23.68 

15 

63.3 

4.1 

9 

6.75 

12 

177.8 

4.9 

9 

15.60 

17 

109.0 

3.6 

10 

5.53 

7 

136.6 

3.7 

10 

10.98 

10 

91.1 

3.8 

11 

3.80 

3 

71.9 

3.5 

11 

8.63 

8 

93.8 

3.3 

12 

8.23 

1 

31.0 

2.4 

13 

7.38 

8 

108.4 

3.6 

13 

3.05 

4 

131.1 

1.5 

13 

7.03 

7 

99.7 

.9 

14 

2.99 

1 

33.4 

.6 

14 

6.87 

6 

87.3 

1.3 

15 

2.87 

7 

243.9 

.6 

15 

6.53 

3 

45.9 

1.6 

16 

2.75 

4 

145.5 

.3 

16 

6.3) 

4 

63.9 

1.1 

17 

2.68 

2 

74.6 

.4 

17 

6.19 

5 

80.8 

1.8 

18 

3.57 

3 

116.7 

1.1 

18 

6.04 

13 

198.7 

1.5 

19 

2.53 

2 

79.4 

1.3 

19 

5.89 

5 

84.9 

1.6 

20 

2.44 

1 

41.0 

.9 

30 

5.91 

5 

84.0 

.3 

21 

2.35 

1 

43.6 

21 

5.85 

6 

103.6 

.6 

22 

2.21 

1 

45.3 

■■■.6 

33 

5.69 

2 

35.1 

1.7 

23 

2.06 

5 

243.7 

33 

5.35 

4 

74.8 

.8 

24 

1.59 

3 

188.7 

34 

4.33 

5 

115.7 

.5 

25 

.99 

1 

101.0 

35 

2.47 

1 

40.5 

26 

.34 

36 

1.04 

27 

.05 

37 

.16 

•    .    •    c 

28 

.03 
.01 

29 

30 

.01 

•• 

853.36 

939 

391.60 

504 
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K3.  30  AMER.  OFFICES, 

FEMALES  (Lives). 

Ages  at  Entry,  43  to  56. 


Year 
of 
Ins. 


0 
1 

3 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

10 

17 

18 

19 

20 

21 

23 

23 

24 

25 

2G 

27 


Expected. 


48.48 

85.50 

71.74 

60.39 

51.26 

41.24 

32.26 

23.31 

15.74 

9.71 

6.46 

4.52 

3.70 

3.53 

3.54 

3.66 

3.73 

3.92 

3.91 

4.01 

3.94 

3.48 

3.09 

2.68 

1.77 

.80 

.32 

.06 


496.75 


Aotnal. 


43 

66 

Gl 

54 

56 

45 

31 

27 

12 

13 

8 

8 

5 

3 

1 

1 

4 

3 

1 

1 

5 

5 

2 

2 

3 


460 


Mortality 
Per  Cent. 


77.2 

85.0 

89.4 

109.2 

109.1 

96.1 

115.8 

76.2 

133.9 

123.7 

177.0 

135.1 

85.0 

28.2 

27.3 

107.2 

76.5 

25.6 

24.9 

126.9 

143.7 

64.7 

84.6 

169.5 


Siscon. 
Per 
Cent. 


15.8 
8.7 
8.9 
6.9 
6.1 
5.3 
5.1 
4.2 
4.1 
5.0 
5.3 


2.4 

.8 


2.0 
1.1 
1.2 

2.8 
1.7 


K^  30  AMER.  OFFICES, 
FEMALES  (Lives). 

Ages  at  Entry,  57  and  Over. 


Expectei 


0 

13.32 

1 

23.02 

2 

20.52 

3 

18.68 

4 

16.75 

5 

13.95 

6 

10.^9 

7 

8.15 

8 

6.25 

9 

4.56 

10 

2.93 

11 

2.69 

12 

2.56 

13 

2.19 

14 

2.06 

15 

1.97 

16 

1.97 

17 

1.58 

18 

1.66 

19 

1.57 

20 

1.61 

21 

1.48 

22 

.59 

23 

.50 

160.45 

iotosl 


4 

19 

24 

16 

17 

14 

14 

9 

3 

7 

2 

3 

2 

3 

3 


Mortality 
Per  Cent. 


32.5 

82.5 
117.0 

85.7 
101.5 
190.4 
128.6 
110.4 

48.0 
153.5 

68.3 
111.5 

78.1 
137.0 
145  6 

153.3 

60.2 

63.7 

62.1 

405.4 


1     200.0 


153  ; 


Discon. 
Per 
Cent 


11.8 
9.2 
5.8 
4.6 
6.7 
6.8 
4.3 
3.1 
7.1 
2.0 

'2.7 
3.1 


5.9 
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Li.   30  AMER.  OFFICES, 
FEIVIALES  (Amounts). 

Ages  at  Entry,  28  and  TJnchr. 


\r-.  30  AMER.  OFFICES, 
FEMALES  (Amounts). 

Ages  at  Entry,  29  to  42. 


Year 
of 
Ins. 


El?3Ct3d. 


87,798 

148,529 

110,816 

84,399 

65,198 

49,533 

38,371 

27,798 

18,385 

11,510 

8,398 

6,714 

5,688 

5,340 

5,15 

4,852 

4,483 

4,342 

4,196 

3,979 

8,890 

3,704 

3,538 

3,278 

3,538 

1,587 

563 

107 

46 

12 

13 


714,762       921,000 


Actual. 


Mortality 
Per  Cent 


Discon 
Per 
Cent. 


90,000 

185,001) 

137,000 

124,000 

100,000 

56,000 

65,000 

21),  000 

45,000 

15.000 

13,0(10 

7,000 

1,000 

5,000 

1,000 

14,000 

7,000 

4,000 

7,000 

4,000 

1,000 

1,000 

1,000 

8,000 

3,000 

1,000 


102.5!  .. 
124.624. 
123.617. 
146,9  16. 
153.4  13. 


113.1 

169.4 

93.5 

244.8 

130.3 

154.8 

104.3 

17.6 

93.6 

19.4 

288.5 

156.1 

92.1 

166.8 

100.5 

25. 7 

27.0 

28.3 

244.1 

118.2 

63  0 


1  0 


Year 
of 
Ins. 


187,308 

325.125 

259,260 

205,454 

163.106 

126,925 

97,239 

69,219 

44,386 

28,03(1 

19,764 

15,904 

13,254 

12  577 

12,086 

11,065 

10,830 

9,774 

9,294 

9,392 

9,235 

9,014 

8,753 

8,369 

6,956 

4.129 

1,807 

409 


1,678,664 


Actual. 


Mortality 
Per  Cent. 


Discon. 


Cent 


205,000 

410,0(J0 

293,000 

262.000 

170,100; 

176,000 

120.000' 

83,000 

30,000 

3(),0i;0 

13.000 

13.000 

17.000 

22  000 

8,000 

6,000 

15,000 

8,000 

12,000 

9,000 

13,000 

6,000 

2,000 

4,000 

6,000 

1.000 


109.4!  ... 
13.-..  3  18.6 
113.013.4 


1,964,000 


104.2 

138.7 

123.4 

119.9 

67.6 

107.0 

65.8 

81.7 

12H.3 

174.9 

66.2 

54  2 

138.5 

81.8 

129.1 

95.8 

14';).8 

66.6 

22.8 

47.8 

86.5 

24.2 


14.4 
12.3 
11.2 
7.8 
9.3 
6.5 
5.0 
5.3 
3.0 
3.4 
1.0 
1.8 
1.9 
1.6 
3.7 
1.1 
2.0 
.3 
1.3 
1.9 
.7 
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L'.  30  AMER.  OFFICES, 
■    FEMALES  (Amounts). 

Ages  at  Entry,  43  to  56. 


L*.  30  AMER.  OFFICES, 
FEMALES  (Amounts). 

Ages  at  Entry,  57  and  Over. 


Tear 
of 
Ins. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

13 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 


Eipected. 


100,040 

174,202 

144,455 

119,824 

100.G72 

79,()06 

60,492 

43,9.i7 

29,2-0 

18,615 

12,224 

8,533 

6,736 

6,610 

0,524 

6,805 

6.895 

7,349 

7,224 

7,552 

7,140 

5,588 

5,136 

4,256 

3.189 

1,254 

420 

58 


973,616 


Actaal. 


Mortality 
Par  Cent. 


89,000 

148,000 

129,000 

123,000 

133,000 

98,000 

82,000 

51,000 

21,000 

20,000 

20,000 

19,000 

6,000 

7,000 

1,000 

10,000 

4,000 

8,000 

1,000 

5,000 

16,000 

8,000 

2,000 

2,000 

10,000 


88.9 

85.0 

89.3 

102.7 

132.1 

123.1 

135.6 

118.8 

71.7 

107.4 

163.6 

222.7 

89^1 

105.9 

15.3 

147.0 

58.0 

108.9 

13.8 

66.2 

224.1 

143.2 

38.9 

47.0 

313.6 


Per 
Cent. 


16.4 

11.1 

11.7 

9.2 

8.6 
7.3 
6.7 
5.6 
3.6 
6.  J 
7.0 
.4 
2.8 

0 

.5 


1.7 
.6 
2.0 
5.9 
1.1 


1,013,000 


Tear 
of 
Ins. 


25.346 

46.848 

42,665 

39.361 

34,895 

27,499 

19,955 

1.5,100 

10,856 

8,058 

5,597 

5,324 

5,211 

5,145 

4,826 

4,548 

4,691 

2,521 

2,590 

2,706 

2,809 

2,545 

712 

506 


ActoaL 


Mortality 
Per  Cent. 


Discon. 
Per 
Cent. 


13,000; 

39,000 
51,000' 
44,000 
47,000 
39,000 

28, 000 ; 

20,000 
2,00()i 

15,000| 
2,000l 
4,000: 
2,000' 
8,000 
7,000 

16,666 
'  i",666 

1,000 

1,000 

13,000 


51.3  .... 

83.2  11.8 
119.5  62.2 
111.8  7.3 
134.7 
141.8 
140  3 
132.5 

18.4 
186.2 


5.2 
9.3 
6.2 
5.6 
62 
8.0 


35.7 

75.1 

38  4 

1.55.5 

145.0 

I 

341.  ij 

38.6 
37.0 
35. 6 1 

510.8 


3.1 

i".3 
1.4 


3.6 


1,000    197.6 


320,314       354,000 
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MK 

:\i3 

MUTUAL  BENEFIT. 

MUTUAL  BENEFIT. 

Ages  at  Entr 

y,  28  and  Under. 

Ages  at  Entry,  29  to  43. 

Year 
of 

Expected. 

Actual. 

Mortality 
Per  Cant. 

Discon. 
Par 

T:ar 
of 

Expected. 

Actaal. 

Mortality 
Per  Cent. 

Discon. 
Per 

Ins. 

Coat. 

Ins. 

Cent. 

0 

59.13 

51 

80.3 

0 

148,13 

70 

51.3 

1 

111.5? 

91 

81.0 

1 

270.72 

2C3 

75.0 

2 

90.57 

99 

103.5 

2 

240.62 

192 

79.8 

3 

88.7-3 

78 

87.9 

3 

222.84 

195 

87.5 

4 

81.56 

72 

88.3 

4 

208.55 

205 

98.3 

5 

74.96 

73 

97.4 

5 

195.43 

183 

93,6 

6 

69.24 

67 

96.8 

6 

185.79 

143 

77.0 

7 

64.61 

60 

92.9 

7 

177.56 

161 

90.7 

8 

60.11 

46 

70.5 

8 

170.41 

149 

87.4 

9 

55.61 

49 

88.1 

9 

163.77 

129 

78.8 

10 

50.91 

44 

86.4 

10 

156.03 

152 

97.0 

11 

45.94 

36 

78.4 

11 

140.06 

130 

93,1 

12 

39.29 

30 

76.4 

12 

131.37 

115 

87,5 

13 

34.17 

36 

105.4 

13 

118.42 

111 

93,7 

14 

28.58 

24 

84.0 

14 

101.49 

88 

80.7 

15 

23.95 

16 

69.8 

15 

83.45 

78 

93.5 

16 

15.95 

11 

69.0 

16 

68.83 

64 

108  8 

17 

12.68 

14 

110.4 

17 

47.46 

41 

80.4 

18 

11.20 

11 

98.2 

18 

42.31 

38 

89.8 

19 

10.37 

13 

125.4 

19 

39.81 

42 

105  5 

20 

8.91 

4 

44.9 

20 

36.14 

37 

102.4 

21 

7.65 

12 

156.9 

21 

32.84 

86 

10£>.6 

22 

6.84 

9 

131.6 

22 

30.98 

38 

122.7 

23 

6.50 

8 

123.1 

23 

30.30 

38 

118.8 

24 

6.20 

9 

145.2 

24 

30.38 

36 

118.5 

25 

5.86 

12 

204,8 

25 

30.14 

42 

139.3 

26 

5.64 

7 

124.1 

26 

30.20 

23 

70.2 

27 

5.4i 

5 

92.3 

27 

30.57 

24 

78.5 

28 

5.21 

4 

76.8 

28 

30.42 

44 

144,6 

29 

4.89 

11 

224.9 

29 

29.47 

35 

118.8 

30 

4.62 

5 

108.2 

30 

28.03 

25 

89.2 

31 

4.17 

5 

119.9 

31 

24.27 

20 

82.4 

82 

3.43 

4 

116.6 

32 

19.74 

24 

121,6 

33 

2.22 

33 

12.80 

10 

78.1 

34 

.00 

2 

333.3 

34 

3.95 

5 

126.6 

1112.28 

1018 

3309.88 

2936 
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M\ 

M^ 

MUTUAL  BENEFIT. 

MUTUAL  BENEFIT. 

Ages  at  Entry,  43  to  56. 

Ages  at  Entry,  57  and  Over. 

Year 

Discon. 

Year 

Discon. 

of 

Expectjd. 

Actual. 

Mortality 
Per  Cent. 

Per 

of 

Expected. 

Actual 

HortaUtj 
Per  Cent. 

Per 

Ins. 

Cent. 

Ins. 

Ceat. 

0 

83.25 

57 

68.5 

0 

22.24 

12 

54.0 

1 

155.23 

119 

76.7 

1 

41.02 

31 

75.6 

2 

143.69 

127 

88.4 

2 

41.44 

27 

65.2 

3 

137.4') 

141 

102.6 

3 

41.93 

42 

100.2 

4 

138.25 

141 

105.8 

4 

42.89 

40 

93.3 

5 

129.74 

139 

107.1 

5 

42.91 

41 

95.5 

6 

127.5:5 

120 

92.5 

6 

43.33 

44 

101.3 

7 

127.38 

114 

89.5 

i 

44.15 

52 

117.8 

8 

127.45 

137 

107.5 

8 

43.63 

48 

110.0 

9 

126.19 

126 

99.8 

9 

42.60 

33 

77.5 

10 

123.24 

126 

102.2 

10 

39.97 

49 

122.6 

11 

116.55 

115 

98.7 

11 

33.38 

30 

89.9 

12 

104.77 

113 

107.9 

12 

26.94 

29 

107.6 

13 

94.30 

102 

108.1 

13 

21.17 

25 

118.1 

14 

80.30 

89 

110.8 

14 

15.38 

16 

104.0 

15 

64.91 

59 

90.9 

15 

10.53 

10 

95.0 

16 

43.95 

51 

116.0 

16 

5.79 

i 

120.9 

17 

35.05 

34 

97.0 

17 

3.33 

5 

150.2 

18 

30.86 

24 

77.8 

18 

2.27 

2 

88  1 

19 

28.64 

32 

111.7 

19 

2.11 

3 

142  2 

20 

25.48 

33 

129.5 

20 

2.01 

o 

99.5 

21 

22.19 

22 

99.1 

21 

1.95 

2 

102.6 

22 

20.42 

27 

132.2 

22 

1.94 

1 

51.5 

23 

19.51 

31 

158.9 

23 

1.H5 

2 

108.1 

24 

18.53 

13 

70.2 

24 

1.81 

3 

165.7 

25 

17.94 

20 

144.9 

25 

1.34 

2 

149.3 

26 

16.09 

22 

131.8 

26 

.94 

3 

319.1 

27 

15.77 

18 

114.1 

27 

.75 

28 

14.38 

18 

125.2 

28 

.74 

29 

13.33 

9 

67.6 

29 

.64 

30 

11.(18 

15 

128.4 

30 

.47 

31 

10.07 

7 

69.5 

31 

.73 

32 

8.07 

0 

74.3 

32 

.60 

i 

166.7 

33 

4.92 

5 

101.6 

33 

.26 

34 

.90 

1 

111.1 

583.04 

562 

2233.67 

2219 

1 
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Ni. 

X2. 

AMICABLE. 

AMICABLE. 

Ages  at  Entry,  28  and  Under. 

Ages  at  Entry,  29  to  42. 

Year 

Discon. 

Year 

Discon. 

of 

Expected.         Acta 

Mortality 
*  ■      Per  Cent. 

Per 

of 

Expected. 

Actual. 

Mortality 
Per  Cant. 

Per 

Ins. 

Cent. 

Ins. 

Cent. 

1 

3.12 

1        32.1 

1 

14.76 

12 

81.3 

.2 

2 

2.99 

3      100.3 

'  5.2 

2 

14.15 

16 

113.1 

3.5 

3 

2.76 

1        36  3 

6.3 

3 

13.H6 

15 

112.3 

2.4 

4 

2.56 

1        39.1 

4.2 

4 

12.68 

10 

78.9 

2.8 

5 

2.39 

2       83.7 

4.2 

5 

12.18 

11 

90.3 

1.4 

6 

2.20 

1       45.5 

3.2 

6 

11.77 

18 

152  9 

1.3 

7 

2.10 

1.2 

7 

11.18 

14 

125.2 

1.8 

8 

2.00 

2     100.6 

1.6 

8 

10.67 

14 

131.2 

.9 

9 

1.82 

2.2 

9 

10.15 

12 

118.2 

1.0 

10 

1.67 

4     239.5 

1.0 

10 

9.51 

13 

189.3 

1.0 

11 

1.62 

1       61.7 

2.2 

11 

9.08 

11 

121.1 

.5 

13 

1.29 

1.8 

12 

8.43 

7 

83.0 

.5 

13 

1.33 

i       75.2 

13 

7.98 

10 

125.3 

.7 

14 

1.22 

2     163.9 

2.1 

14 

7.53 

12 

159.4 

1.3 

15 

1.09 

1       91.7 

15 

6.99 

7 

100.1 

.5 

16 

.99 

16 

6.44 

7 

108.7 

.2 

17 

.87 

4     459.8 

17 

5.b8 

2 

34.0 

.2 

18 

.77 

18 

5.46 

8 

146.5 

19 

.66 

'2.8 

19 

5.12 

7 

136.7 

20 

.57 

i      175.4 

1.7 

20 

4.69 

5 

106.6 

".3 

21 

.53 

21 

4.23 

5 

118.2 

.4 

22 

.46 

2     434.8 

23 

3.83 

4 

104.4 

23 

.40 

1      250.0 

23 

3.53 

8 

226.6 

24 

.35 

'  3.2 

24 

3.20 

5 

156.3 

25 

.29 

i      344.8 

25 

2.89 

7 

242.3 

26 

.21 

26 

2.44 

3 

123.0 

27 

.17 

* 

.... 

27 

2.28 

1 

43.9 

28 

.12 

28 

1.98 

3 

151.5 

v.  3 

29 

.10 

29 

1.59 

1 

63.9 

1.8 

30 

.10 

30 

1.31 

2 

152.7 

31 

.10 

31 

1.12 

3 

267.9 

32 

.06 

33 

.79 

1 

126.6 

33 

.01 



33 
34 

.36 
.07 

36.91          i 

}9 

217.63 

254 
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N3. 

X^ 

AMICABLE. 

AMICABLE. 

Ages  at  Entry ,  43  to  56. 

Ages  at  Entry,  57  and  Over. 

Tear 
of 

Eipectid. 

Actual. 

Mortality 
Per  Cent. 

Discon. 
Par 

Year 
of 

Expected. 

Actnal. 

MorUUty 
Per  Cett 

Biscoiu 
Per 

Ins. 

- 

Cent. 

Ins. 

Cent. 

1 

12.86 

11 

85.5 

.5 

1 

9.58 

3 

31.3 

2 

12.79 

13 

101.6 

2 

6 

2 

10.18 

14 

137.5 

i'.8 

3 

12.51 

13 

103.9 

8 

3 

10.15 

11 

108.4 

l.ft 

4 

12.34 

6 

48.6 

2 

4 

10.54 

12 

113.9 

5 

12.32 

7 

56.8 

4 

5 

10.88 

11 

101.1 

6 

12.45 

23 

184.7 

2 

6 

10.93 

11 

100.6 

1.6 

7 

12.35 

14 

113.4 

1 

< 

11.08 

10 

90.3 

.4 

8 

12.35 

21 

170.0 

5 

8 

11.21 

19 

169.5 

9 

12.08 

12 

99.3 

I 

9 

10.58 

4 

37.8 

10 

11.83 

18 

152.2 

5 

10 

10.92 

15 

137.4 

"'.5 

11 

11.26 

25 

222.0 

11 

10.26 

13 

126.7 

12 

10.54 

22 

208.7 

2 

12 

9.82 

9 

91.6 

13 

10.04 

14 

139.4 

7 

13 

8.65 

7 

80.9 

14 

9.75 

11 

112.8 

14 

7.84 

12 

153.1 

15 

9.33 

11 

117.9 

• 

3 

15 

6.61 

8 

121.0 

16 

8.85 

12 

135.6 

16 

5.80 

5 

86.2 

17 

8.29 

12 

144.8 

17 

4.85 

6 

123.7 

1.^ 

18 

8.12 

10 

123.2 

4 

18 

3.71 

6 

161.7 

19 

7.42 

6 

80.9 

5 

19 

2.77 

4 

144.4 

20 

6.70 

6 

89.6 

20 

2.10 

2 

95.2 

21 

5.91 

13 

220.0 

21 

1.56 

64.1 

22 

5.08 

12 

236.2 

22 

1.44 

69.4 

23 

4.15 

7 

108.7 

23 

1.45 

24 

3.28 

4 

122.0 

24 

1.30 

3846 

25 

2.72 

1 

36.8 

25 

.38 

203.2 

26 

2.45 

6 

244.9 

26 

.28 

27 

1.86 

3 

161.3 

27 

.30 

28 

1.57 

4 

2.54.8 

28 

.24 

29 

1.16 

2 

172.4 

29 

.17 

588.2 

30 

.98 
.93 

1 
1 

101.9 
107.5 

81 

32 

.74 

1 

1.35.1 

175.58 

191 

S3 

.47 

2 

425.5 

84 

.11 

245.59 

324 
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Pl. 

P2 

SCOTTISH  AMICABLE. 

SCOTTISH  AMICABLE. 

Ages  at  Entry,  28  and  Under. 

Ages  at  Entry,  29  to  42. 

Tear 
of 

Expected. 

ictaal. 

Mortalitj 
Per  Gent. 

Disoon. 
Par 

Tear 
of 

Expected. 

Actaal. 

Mortality 
Per  Cent. 

Discon. 
Per 

Ins. 

Cent. 

Ins. 

Cent. 

1 

14.71 

9 

61.2 

1 

39.23 

23 

58.6 

2 

12.19 

11 

90.2 

2 

33.06 

26 

78.6 

3 

10.00 

15 

150.0 

3 

28.82 

20 

69.4 

4 

8.17 

4 

49.0 

4 

24.72 

28 

113.3 

5 

6.47 

7 

108.2 

5 

20.43 

27 

132.2 

6 

5.25 

6 

114.3 

6 

17.20 

27 

157.0 

7 

4.23 

2 

47.3 

7 

14.62 

20 

136.8 

8 

3.31 

10 

302.1 

8 

11.80 

21 

178.0 

9 

2.43 

5 

206.6 

9 

9.44 

9 

95.3 

10 

1.96 

3 

153.1 

10 

7.33 

10 

136.4 

11 

1.33 

1 

75.8 

11 

5.58 

8 

143.4 

12 

1.10 

3 

172.4 

12 

5.15 

5 

97.1 

13 

1.01 

3 

297.0 

13 

4.90 

4 

81.6 

14 

.85 

1 

117.6 

14 

4.26 

3 

70  4 

15 

.74 

3 

405.4 

15 

3.82 

3 

78.5 

16 

.65 

1 

153.8 

16 

3.45 

5 

144.9 

17 

.56 

1 

178.6 

17 

3.03 

3 

99.0 

18 

.47 

18 

2.81 

2 

71.2 

19 

.39 

2 

512.8 

19 

2.55 

5 

196.1 

20 

.33 

1 

303.0 

20 

2.34 

3 

128.2 

21 

.28 

21 

2.12 

2 

94.3 

22 

.18 

23 

1.88 

2 

106.4 

23 

.15 

23 

1.79 

5 

279.3 

24 

.13 

24 

1.48 

25 

.11 

25 

1.29 

26 

.07 

26 

1.13 

"i 

88.5 

27 

.06 

27 

1.08 

1 

92.6 

28 

.05 

28 

1.12 

1 

89.3 

29 

.05 

29 

1.09 

3 

275.2 

30 

.05 

30 

.94 

1 

106.4 

31 

.04 

31 

.80 

1 

125.0 

32 

.04 

33 

.65 

33 

.03 

33 

.68 

34 

.02 

_l 

34 

.43 

77.43 

87 

261.02 

269 

135 


F\ 


SCOTTISH  AMICABLE. 
Ages  at  Entry,  43  to  56. 


P^ 


SCOTTISH  AMICABLE. 
Ages  at  Entry,  57  and  Over. 


Tear 

Discon. 

Tear 

'•  Discon. 

of 

Eipocted. 

Actual. 

Mortality 
Per  Cent. 

Per 

cf 

Expected. 

Actual. 

Mortality        J 
Per  Cent.     „ 

Ins. 

Cent. 

las. 

Cent- 

1 

20.53 

13 

63.4 

1 

7.16 

2 

27.9 

2 

18.07 

19 

105.1 

2 

7.04 

5 

71.0 

3 

16.23 

20 

12:13 

3 

6.39 

8 

125.3 

4 

14.53 

15 

103.2 

4 

5.93 

5 

84.5 

5 

12.79 

9 

70.4 

5 

5.26 

i 

133.1 

6 

11.50 

11 

96.2 

(! 

4.88 

5 

102.5 

7 

10.74 

17 

158.3 

7  i 

4. 69 

7 

149.3 

8 

8.79 

10 

113.8 

8 

4.16 

4 

96.2 

9 

7.53 

12 

159.6 

9 

3.75 

3 

80.0 

10 

5.63 

8 

142.1 

10 

2.83 

1 

35.3 

11 

4.83 

6 

124.5 

11 

2.71 

8 

295.2 

12 

4.57 

9 

196.9 

12 

2.25 

3 

133.3 

13 

4.33 

7 

165.5 

13 

2.16 

3 

138.9 

14 

4.03 

7 

173.7 

14 

2.07 

3 

144.9 

15 

3.87 

4 

103.4 

15 

1.75 

1 

57.1 

16 

3.49 

1 

28.7 

16 

1.74 

2 

114.9 

17 

3.64 

3 

82.4 

17 

1.19 

1 

84.0 

18 

3.24 

2 

61.7 

18 

1.05 

2 

190.5 

19 

2.99 

5 

167.2 

19 

.77 

1 

129.9 

20 

2.75 

2 

72.7 

20 

.62 

1 

161.3 

21 

2.47 

4 

161.9 

21 

.56 

23 

2.23 

4 

179.8 

22 

.65 

'2 

807.7 

23 

1.92 

3 

156.3 

23 

.25 

24 

1.50 

1 

66.7 

24 

.27 

25 

1.18 

25 

.13 

,    , 

26 

1.11 

'3 

270.3 

26 

.14 

27 

.91 
.69 

1 

1 

109.9 
144.9 

28 

29 

.53 

70.39 

74 

30 

.56 

31 

.44 

33 

.64 

i 

156.3 

33 

.47 

1 

212.7 

34 

.30 

1 

333.3 

178.95 

200 

136 


Q^ 

Q>'. 

GOTHA,  MALES. 

GOTHA,  MALES. 

Ages  at  Entry,  28  and  Tinder. 

Ages  at  Entry., 

29  to  42. 

Year 

Discon. 

Yjar 

1 

Discon, 

of 

Eipectsd. 

Actual. 

Mortality 
Per  Cent. 

Per 

of 

Expscted. 

Actual. 

MorteUty 
Per  Cent. 

Per 

Ins. 

Cent. 

Ins. 
1 

Cent 

1 

77.25 

34 

31.1 

5.0 

404.91 

261 

64.5 

3.0 

3 

G9.26 

51 

73.6 

4.6 

2 

381.59 

283 

74.2 

2.0 

8 

62.40 

58 

92.9 

3.2 

3 

360.88 

386 

79.3 

1.4 

4 

57.11 

65 

113.8 

1.8 

4 

343.20 

303 

88.3 

.9 

5 

51.85 

43 

81.0 

1.9 

5 

327.44 

317 

96.8 

1.1 

6 

47.43 

37 

78.0 

1.2 

6 

312  04 

305 

97.7 

.5 

7 

43.79 

34 

77.6 

.8 

7 

296.49 

319 

107.6 

.6 

8 

40.97 

50 

123.0 

.7 

8 

283.93 

264 

9.3.0 

.5 

9 

38.41 

36 

93.7 

.5 

9 

275.65 

313 

11.3.6 

.5 

10 

35.33 

36 

73.6 

1.5 

10 

261.41 

284 

108.6 

.8 

11 

32.51 

41 

136. 1 

.8 

11 

249.97 

289 

115.6 

.4 

]2 

30.10 

33 

106.3 

.6 

13 

241.14 

269 

111.6 

.5 

13 

28.35 

30 

10.5.8 

.6 

13 

234.41 

260 

110.9 

.4 

14 

26.09 

37 

141.8 

.6 

14 

223.4S 

271 

121.3 

.4 

15 

24.  G2 

33 

134.0 

.5 

15 

216.39 

281 

129.9 

.4 

16 

23.40 

31 

133.5 

.3 

16 

210.11 

283 

133.7 

.4 

17 

23.53 

19 

84.4 

.4 

17 

204.93 

363 

137.9 

.4 

18 

21.85 

33 

100.7 

.5 

18 

201.94 

861 

129.3 

.4 

19 

21.14 

20 

94.6 

.5 

19 

198.43 

237 

144.6 

.4 

30 

30.50 

24 

117.1 

.3 

20 

196.09 

265 

135.1 

.4 

21 

19.84 

27 

136.1 

.5 

21 

193.63 

383 

146.3 

.4 

23 

18.89 

31 

164.1 

.9 

23 

191.49 

242 

136  4 

.4 

23 

18.29 

22 

130.3 

.3 

33 

189.94 

246 

139.5 

.2 

24 

17.83 

29 

163.6 

.4 

34 

189.73 

267 

140.7 

.3 

25 

17.29 

29 

167.7 

.2 

25 

189.63 

251 

133.4 

.3 

26 

16.49 

20 

131.3 

.5 

26 

187.33 

241 

138.7 

.2 

27 

15.98 

23 

143.9 

.4 

27 

183.64 

256 

139.4 

.3 

28 

15.49 

23 

143.0 

.1 

28 

180.14 

279 

154.9 

.2 

29 

14.83 

39 

195.6 

.5 

29 

174.31 

237 

136.0 

.2 

30 

14.16 

31 

148.3 

.2 

30 

170.95 

235 

137.5 

.2 

31 

13.84 

33 

166.3 

.1 

31 

168.35 

204 

131.3 

.2 

32 

13.20 

15 

113.6 

.1 

32 

163.80 

224 

136.8 

.2 

33 

12.93 

15 

116.0 

.3 

33 

155.96 

192 

133.1 

.1 

34 

13.07 

24 

189.4 

34 

148.88 

205 

137.7 

.3 

35 

12.03 

17 

141.4 

'.6 

35 

139.09 

170 

133.3 

.3 

30 

11.63 

29 

249.7 

36 

130.08 

171 

131.5 

.3 

37 

10.70 

33 

205.6 

'.3 

37 

130.08 

149 

124.1 

.^ 

38 

9.98 

8 

80.2 

.3 

38 

110.35 

173 

156.8 

.rs 

39 

9.66 

11 

113.9 

39 

96.38 

119 

123.5 

.3 

40 

9.00 

16 

177.8 

'.4 

40 

86.45 

110 

127.2 

.4 

41 

7.88 

10 

126.9 

41 

74.11 

104 

140.3 

.6 

42 

7.30 

10 

138.9 

42 

60.17 

73 

121.3 

.4 

43 

6.01 

12 

199.7 

43 

47.64 

70 

146.9 

.2 

44 

4.93 

5 

101.4 

44 

37.97 

45 

118.5 

1.9 

45 

!•     10.80 

45 

) 

to 

11 

101.9 

to 

-     77.39 

107 

138.3 

1.7 

49 

) 

49 

s 

1090.41 

1193 

8891.78 

10315 

137 


Q^*. 

Q^ 

GOTHA,  MALES. 

GOTHA,  MALES. 

Ages  at  Entry,  43  to  56. 

Ages  at  Entry,  57  and  Over. 

Tear 
of 

Expected. 

Actual. 

MortaHty 
Per  Cent. 

Discon. 
Per 

Year 
of 

Expected. 

Actual. 

MortaUty    "^^ 
Per  Cent 

n. 

Ins. 

Cent. 

Ins. 

Gen 

t. 

1 

215.81 

148 

68.7 

3.6 

1 

43.55 

44 

101.0       4 

8 

2 

208.02 

206 

99.0 

1.7 

o 

44.0.-) 

41 

93.1        1 

8 

3 

203.13 

246 

121.1 

1.3 

3 

45.35 

53 

116.9        1 

7 

4 

204.83 

21^5 

114.7 

.8 

4 

46.53 

46 

98.9 

9 

5 

203.06 

217 

106.9 

1.0 

5 

47.84 

51 

106.6 

9 

6 

201.97 

243 

119.8 

.4 

6 

48.23 

67 

138.9 

5 

7 

199. 7  J 

257 

128.6 

.4 

i 

51.11 

55 

107.6 

8 

197.50 

258 

130.6 

.5 

8 

47.97 

48 

100.1 

3 

9 

197.47 

284 

143.8 

.5 

9 

48.60 

54 

111.1 

4 

10 

193.38 

241 

124.6 

.6 

10 

46.89 

68 

145.0 

7 

11 

190.12 

243 

127.9 

.3 

11 

45.70 

51 

111.5 

5 

12 

190.33 

258 

135.6 

.3 

13 

44.95 

51 

113.5 

5 

13 

190.35 

282 

148.1 

.3 

13 

43.88 

61 

139.0 

1 

14 

185.48 

2-6 

138.0 

.3 

14 

41.51 

51 

132.9 

15 

183.48 

246 

134.1 

.3 

15 

39.87 

55 

137.9 

4 

16 

183.76 

277 

150.7 

.3 

16 

37.10 

54 

145.3 

6 

17 

182.76 

244 

133.5 

o 

*  .V 

17 

33.93 

51 

150.3  1 

3 

18 

182.53 

239 

130.9 

.1 

18 

30.67 

45 

146.7 

3 

19 

179.83 

264 

146.8 

.3 

19 

27.45 

32 

116.6 

20 

175.13 

237 

135.3 

.2 

30 

25. 66 

39 

1.53.0 

21 

170.53 

223 

130.8 

.3 

31 

23.30 

20 

116.6 

22 

164.67 

256 

155.5 

.3 

33 

20.30 

33 

162.6 

6 

23 

155.31 

216 

1.39.1 

2 

£3 

16.93 

23 

135.9 

24 

147.43 

209 

141.8 

o 

34 

14.43 

25 

173.4 

25 

139.41 

183 

130.6 

7d 

25 

11.32 

11 

97.2 

26 

130.50 

17.S 

136.4 

.6 

20 

9.87 

13 

131.7 

27 

119  63 

163 

135.4 

.2 

37 

8.08 

8 

99.0       2 

i 

28 

107.98 

134 

134.1 

.3 

3.S 

6.61 

9 

136.2 

29 

98.71 

116 

117.5 

Is 

29 

5.11 

7  1  137.0  1 

80 

90.61 

139 

143.4 

.3 

30 

3.99 

7 

175.4 

31 

81.49 

100 

130.1 

.5 

31 

2.47 

5 

203.4 

32 

71.43 

93 

130.3 

.4 

33 

1.38 

1 

73.5 

83 

53.12 

72 

135.5 

.4 

33 

1.23 

1 

81.3 

34 

53.45 

64 

119.7 

.9 

34 

1.05 

1 

95.0 

35 

47.17 

59 

135.1 

.8 

H5 

.85 

1 

117.6 

36 

39.06 

48 

123.9 

.3 

36 

.61 

37 

34.31 

45 

131.2 

37 

.65 

"i 

153.8 

88 

28.11 
20.61 

38 
23 

135.3 
111.6 

.5 

.8 

39 

40 

16.51 

24 

145.4 

1.0 

968.11 

1189 

41 

12.09 

12 

99.3 

3.0 

42 

9.90 

15 

151.5 

43 

5.51 

0 

108.9 

44 

3.64 

5 

137.4 

45 

f       5.69 

to 

6 

105.4 

49 

\ 

5675.50 

7301 

138 


El. 

R2. 

GOTHA 

FEMALES. 

GOTHA 

,  FEMALES. 

Ages  at  Enti 

■y,  28  and  Under. 

Ages  at  Entry,  29  to  42. 

Tear 
of 

Expected. 

Actual. 

Mortality 
Per  Cent. 

Discon. 
Per 

Year 
of 

Expected. 

Actual. 

Mortality 
Per  Cent. 

Discon. 
Per 

Ins. 

Cent. 

Ins. 

Cent. 

1 

4.81 

3 

62.4 

10.6 

1 

16.35 

'5 

91.7 

6.5 

2 

4.27 

8 

187.4 

6  3 

2 

15.07 

23 

153.6 

3.2 

3 

3.80 

4 

105.3 

3.8 

3 

14.05 

18 

128.1 

2.6 

4 

3.45 

4 

115.9 

3.1 

4 

13.24 

22 

106.2 

1.8 

5 

3.15 

4 

127.0 

3.3 

5 

12.45 

22 

176.7 

2.7 

6 

2.88 

3 

104.2 

2.2 

6 

11.83 

15 

126.8 

l.l 

7 

2.60 

2 

76.9 

1.3 

7 

11.36 

10 

88.0 

1.0 

8 

2.42 

1 

41.3 

2.0 

8 

10.90 

11 

100.9 

.9 

9 

2.31 

3 

129.9 

.7 

9 

10.53 

12 

114.0 

1.1 

10 

2.15 

2 

93.0 

2.0 

10 

10.06 

15 

149.1 

1.6 

11 

1.92 

2 

104.2 

1.8 

11 

9.61 

11 

114.4 

.6 

12 

1.83 

5 

273.2 

1.0 

12 

9.03 

7 

77.5 

1.6 

13 

1.69 

2 

118.3 

1.6 

13 

8.79 

14 

159.3 

1.1 

14 

1.53 

2 

130.7 

.6 

14 

8.31 

2 

24.1 

.5 

15 

1.48 

2 

135.1 

.6 

15 

8.43 

9 

106.9 

.5 

16 

1.43 

3 

209.8 

16 

8.15 

8 

98.2 

1.0 

17 

1.37 

2 

146.0 

.7 

17 

8  06 

18 

223.3 

.7 

18 

1.34 

3 

223.9 

2.9 

18 

7.89 

11 

139.4 

.6 

19 

1.30 

•  .  •  • 

19 

7.69 

8 

104.0 

.4 

20 

1.28 

"i 

78.1 

20 

7.70 

8 

103.9 

21 

1.27 

2 

157.5 

'^8 

21 

7.88 

14 

177.7 

'.h 

22 

1.23 

1 

81.3 

22 

7.84 

8 

102.0 

.7 

23 

1.18 

1 

84.7 

23 

7.83 

8 

102.2 

.5 

24 

1.20 

2 

166.7 

24 

7.99 

11 

137.7 

.3 

25 

1.17 

25 

8.18 

5 

61.1 

26 

1.19 

i 

84.6 

26 

8.33 

12 

144.1 

.3 

27 

1.17 

1 

85.5 

I'.i 

27 

8.29 

8 

96.5 

28 

1.17 

1 

85.5 

28 

8.52 

12 

140.8 

".7 

29 

1.14 

1 

87.7 

29 

8.28 

12 

144.9 

30 

1.16 

v.  3 

30 

7.85 

9 

114.6 

'.5 

31 

1.14 

'i 

87.7 

31 

8.77 

19 

216.6 

33 

1.15 

2 

173.9 

1.5 

32 

7.02 

9 

128.2 

33 

1.17 

2 

170.9 

33 

6.73 

9 

133.7 

34 

1.20 

1.7 

34 

6.37 

4 

62.8 

35 

1.16 

2 

172.4 

1.9 

35 

6.10 

9 

147.5 

36 

1.17 

2 

170.9 

36 

5.77 

t 

131.3 

37 

1.23 

2 

162.6 

37 

5.38 

9 

167.3 

38 

1.20 

3 

250.0 

38 

5.06 

5 

98.8 

39 

1.15 

2 

173.9 

39 

4.54 

4 

88.1 

40 

1.15 

1 

87.0 

40 

4.18 

4 

95.7 

41 

1.13 

2 

177.0 

41 

3.88 

9 

£30.0 

42 

1.07 

3.8 

43 

8.13 

3 

96.3 

43 

.93 

'i 

107.5 

43 

2.77 

2 

72.3 

44 

.87 

2 

229.9 

44 

2.62 

2 

76.3 

45 

) 

45 

) 

to 

V       2.07 

3 

144.9 

to 

-       5.98 

9 

150.5 

49 

s 

49 

\ 

76.68 

91 

303.77 

463 

139 


E3. 

11^ 

GOTHA, 

FEMALES. 

GOTHA 

,  FEMALES. 

Ages  at  Entry,  43  to  56. 

Ages  at  Entry,  57  and  Over. 

Tear 

Discon. 

Tear 

j 

Discon. 

of 

Eipected. 

Actual. 

Mortality 
Pdr  Cent. 

Per 

of 

Expected. 

Actual. 

Mortality 
Per  Cent. 

Per 

Ins. 

Cent. 

Ins. 

Cent. 

1 

22.34 

21 

94.0 

5.2 

1 

8.97 

7 

78.0 

6.8 

2 

21.54 

25 

116.1 

2.2 

2 

9.08 

10 

110.1 

1.4 

3 

21.08 

15 

71.2 

1.4 

3 

9.46 

10 

105.7  ' 

.6 

4 

21.04 

29 

137.8 

1.6 

4 

9.79 

9 

91.9 

.6 

5 

20.78 

24 

115.5 

1.1 

5 

10.16 

9 

88.6 

.3 

6 

20.98 

18 

85.8 

.4 

6 

10.50 

3 

28.6 

.7 

7 

20.92 

35 

167.3 

1.1 

7 

10.85 

9 

82.9 

8 

20.95 

25 

119.3 

.3 

8 

11.18 

14 

125.2 

"a 

9 

21.37 

25 

117.0 

.3 

9 

11.21 

9 

80.3 

.4 

10 

21.27 

32 

150.4 

1.5 

10 

11.08 

10 

90.3 

.9 

11 

20.87 

26 

124.6 

.3 

11 

10.72 

14 

130.6 

13 

20.87 

28 

134.2 

.1 

12 

10.06 

11 

109.3 

".6 

13 

20.95 

24 

114.6 

.3 

13 

9.82 

16 

162  9 

14 

20.81 

33 

158.6 

.3 

14 

9.30 

9 

96.8 

15 

20.43 

20 

97.9 

.3 

15 

9.37 

11 

117.4 

16 

20.47 

23 

112.4 

.2 

16 

8.80 

15 

170.5 

17 

20. 60 

31 

150.0 

.2 

17 

7.86 

14 

178.1 

18 

20.24 

17 

84.4 

.2 

18 

7.03 

8 

113.8 

19 

20.54 

16 

77.9 

19 

6.54 

5 

76.5 

30 

20.86 

32 

153.4 

'.2 

20 

6.50 

15 

230.8 

21 

20.10 

22 

109.5 

.3 

21 

5.10 

8 

156.9 

2.3 

22 

19.21 

23 

119.0 

1.4 

22 

4.09 

6 

146.7 

23 

18.44 

23 

124.7 

23 

3.39 

5 

147.5 

24 

17.29 

20 

115.7 

'.4 

24 

2.68 

3 

111.9 

25 

16.75 

20 

119.4 

25 

2.43 

1 

41.2 

26 

16.07 

14 

87.1 

'.5 

26 

2.44 

3 

123.0 

27 

15.4- 

11 

71.1 

27 

1.42 

3 

211.3 

28 

14.66 

19 

129.6 

l'.2 

28 

.95 

1 

105.3 

29 

13.20 

15 

113.6 

.7 

29 

.76 

1 

131.6 

30 

11.53 

13 

112.7 

30 

.60 

31 

10.15 

8 

78.8 

31 

.03 

i 

158.7 

32 

9.71 

12 

123.6 

32 

.46 

38 

8.08 

13 

160.9 

33 

.49 

i 

204.1 

34 

5.57 

7 

125.7 

2  3 

34 

.27 

35 

4.80 

5 

104.2 

35 

.28 

36 

3.02 

3 

82.9 

36 

.30 



37 

3.35 
2.56 

6 
5 

179.1 
195.3 

38 

39 

1.86 

2 

107.5 

214  57 

241 

40 

1.55 

1 

64.5 

41 

1.31 

2 

152.7 

42 

.88 

2 

227.3 

635.13 

745 

140 
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S2. 

CONNECTICUT. 

CONNECTICUT. 

^9 

es  at  Entry,  28  and  Under. 

Ages  at  Entry,  29  to  42. 

Year 

Discon. 

Year 

Discon. 

of 

Eipected. 

Actual. 

Mortality 
Per  Cent. 

Per 

of 

Expected. 

ictoal. 

Mortality 
Per  Cent. 

Per 

Ins. 

Cent. 

las. 

Cent. 

1 

177.37 

176 

99.2 

1 

452.94 

321 

70.9 

2 

140.45 

128 

91.1 

2 

379.34 

289 

76.2 

3 

133.67 

95 

76.8 

3 

345.72 

284 

82.1 

4 

112.^5 

109 

97.1 

4 

322.17 

283 

87.8 

5 

102.58 

113 

11.0 

5 

301.15 

245 

81.4 

6 

94.60 

95 

100.4 

6 

287.38 

282 

98.1 

7 

87.85 

94 

107.0 

7 

275.24 

251 

91.2 

8 

79.51 

76 

95.6 

8 

260.06 

221 

84.8 

9 

70.85 

71 

100.2 

9 

245.99 

219 

89.0 

10 

63.96 

62 

96.9 

10 

232.14 

210 

90.5 

11 

54.76 

60 

109.6 

11 

207.98 

185 

89.0 

12 

44.19 

39 

88.3 

12 

177.37 

167 

94.2 

13 

33.16 

35 

105.5 

13 

141.16 

119 

84.3 

14 

24.83 

34 

136.7 

14 

111.73 

110 

98.5 

15 

18.37 

26 

141.5 

15 

84.92 

71 

83.6 

16 

14.35 

12 

83.6 

16 

66.49 

77 

115.8 

17 

12.86 

12 

93.3 

17 

60.89 

87 

142.9 

18 

11.95 

12 

100.4 

18 

57.53 

50 

86.9 

19 

10.98 

14 

127.5 

19 

53.27 

59 

110.8 

20 

9.98 

6 

60.1 

20 

50.56 

36 

71.2 

21 

9.61 

9 

93.7 

21 

49.56 

48 

96.9 

22 

9.41 

18 

138.2 

22 

49.96 

49 

98.1 

23 

8.92 

7 

78.5 

23 

50.13 

42 

83.8 

24 

8.47 

10 

118.1 

24 

50.68 

54 

106.6 

25 

7.96 

1 

12.6 

25 

50.04 

59 

117.9 

26 

7.84 

11 

140.3 

26 

49.27 

47 

95.4 

27 

7.42 

6 

80.9 

27 

48.75 

44 

90.3 

28 

6.36 

4 

62.9 

28 

43.73 

25 

57.2 

29 

4.41 

5 

113.4 

29 

30.98 

23 

74.2 

30 

1.96 

1 

51.0 

30 

12.72 

13 

102.2 

31 

.66 

1 

151.5 

31 

4.11 

4 

97.3 

32 

.10 

32 

38 

1361.09 

1337 

4554.94 

3974 

141 
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CONNECTICUT. 

CONNECTICUT. 

Ages  at  Entry,  43  to  36. 

^ 

iges  at  Entry,  57  and  Over. 

Tear 
of 

Eipected. 

Actual. 

Mortality 
Per  Cant. 

Disoon. 
Per 

Tear 
of 

Eipectel. 

Actual. 

Mortality 
Per  Cent. 

Discon. 
Per 

Ins. 

Cmt. 

Ins. 
1 

C«nt 

1 

250.15 

183 

72.8 

47.10 

49 

104.0 

2 

230.48 

199 

90.3 

3 

43.45 

37 

85.3 

3 

207.80 

161 

78.9 

3 

43.18 

36 

83.4 

4 

201.03 

173 

86.1 

4 

43.43 

37 

85.2 

5 

190.38 

179 

91.1 

5 

43.38 

33 

73.8 

6 

194.10 

197 

101.4 

6 

44.08 

43 

97.5 

7 

193.38 

173 

89.5 

7 

44.14 

43 

95.3 

8 

189.19 

203 

107.3 

8 

42.74 

33 

77.2 

9 

185.09 

210 

113.5 

9 

41.46 

34 

83.0 

10 

178.25 

107 

93.7 

10 

39.50 

33 

81.0 

11 

161.48 

146 

90.4 

11 

35.13 

30 

85.4 

13 

138.53 

131 

94.6 

13 

28.41 

21 

73.9 

13 

110.16 

103 

93.5 

13 

23.15 

23 

99.4 

14 

88.33 

79 

89.4 

14 

17.64 

13 

73.7 

15 

66.93 

70 

104.6 

15 

13.38 

14 

104.6 

16 

50.03 

53 

103.7 

16 

9.90 

1 

10.1 

17 

46.56 

48 

103.1 

17 

9.87 

8 

81.1 

18 

44.88 

30 

66.9 

18 

9.14 

8 

87.5 

19 

41.86 

31 

74.1 

19 

7.58 

8 

105.5 

20 

40.01 

40 

100.0 

20 

6.61 

8 

131.0 

21 

38.33 

34 

88.7 

21 

5.99 

9 

150.3 

23 

37.75 

40 

106  0 

23 

5.31 

2 

38.4 

23 

36.93 

35 

94.8 

33 

5.14 

13(i.3 

24 

36.81 

43 

114.1 

31 

4.3(3 

7 

160.6 

25 

34.99 

31 

88.6 

35 

3.54 

3 

84.7 

26 

33.93 

38 

113.0 

26 

3.19 

27 

30.  SO 

87 

87.7 

37 

3.43 

i 

29.3 

28 

35.38 

31 

132.6 

28 

3.(;6 

29 

13.38 

17 

138.0 

29 

3.84 

'4 

140.9 

30 

6.21 

8 

138.8 

30 

.64 

1 

156.3 

31 

2.53 

.08 

4 
1 

158.7 
135.0 

S3 

030.67 

543 

3101.00 

2884 

W2, 
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rjia 

WASHINGTON. 

WASHINGTON. 

Af/es  at  Entry,  28  a7id  Under. 

Ages  at  Entry,  29  to  42. 

Ysar 

Discon. 

Tear 

1  Discon. 

of 

Expected. 

Actual. 

Mortality 
Per  Cent. 

Per 

of 

Eipsctcd. 

Actual. 

Mortality 
Percent.    „   ' 

Ins. 

Cent. 

Ins. 

Cent. 

Sj 

« 

HJ 

« 

1 

187,251 

82,377 

60.0 

1 

872,228 

184,507 

49.6 

2 

9r>,6f)3 

80,250 

83.9 

2 

284.131 

249,750 

87.9 

3 

74,599 

59,000 

79.1 

3 

232,138 

244.960 

105.5 

4 

58,550 

57,360 

98.0 

4 

188,737 

170,360 

90.3 

5 

48,985 

41,965 

85.7 

5 

162,690 

183,092 

112.5 

6 

42,110 

43,000 

102.1 

6 

143,445 

155,515 

108.4 

7 

37,957 

44,330 

116.8 

7 

130,460 

115,624 

88.6 

8 

34,931 

34,750 

99.5 

8 

121,153 

135,775 

112.1 

9 

32,142 

31.500 

98.0 

9 

113,141 

139,019 

122.9 

10 

29,348 

27,500 

93.7 

10 

105,029 

114,890 

l(i9.4 

11 

2G,49(i 

12,500 

47.2 

11 

96,138 

109,490 

113.9 

12 

24,451 

20,890 

85.4 

12 

90.476 

92,455 

102.2 

i;j 

21,946 

15,705 

71.6 

13 

84,354 

50,785 

60.2 

14 

19,997 

17,309 

86.6 

14 

78,421 

76,335 

97.3 

15 

18,085 

25,500 

141.0 

15 

72,745 

91,888 

126.3 

16 

16,080 

15,000 

93.3 

16 

6-1,820 

84,680 

130.6 

17 

12,629 

10.255 

81.3 

17 

50,251 

49,255 

98.0 

18 

9,506 

5,335 

56.1 

18 

38,180 

62,393 

103.4 

19 

6,797 

2,000 

29.4 

19 

29,289 

22,850 

78.0 

20 

5,152 

17,250 

334.8 

20 

21,526 

37,750 

175.4 

21 

3,184 

2,000 

62.8 

21 

14,579 

12,000 

82.3 

22 

2,128 

22 

10,839 

12.500 

115.3 

23 

1,525 

i',666 

65.6 

23 

7,659 

2,000 

26.1 

24 

1,120 

24 

5,148 

7,500 

145.7 

25 

653 

2^000 

306.3 

25 

3,617 

761,291 

648,776 

2,521,194 

2,405,373 

U3 


T3. 

T4 

WASHINGTON. 

WASHINGTON. 

Ages  at  Entry,  43  to  56. 

Ages  at  Entry,  57  and  Oxer. 

Year 

Discon. 

Year 

,,  _,  ...    Discon. 

of 

Expected. 

Actual, 

Mortality 
Pdr  Cent. 

Per 

of 

Expected. 

Actual. 

MortaLty 
Per  Cent. 

Per 

Ins. 

Cent. 

Ins. 

Cent. 

S 

s 

8 

S 

1 

203,276 

133,788 

65.8 

1 

55,139 

70,000 

127.0 

2 

169,308 

144,730 

85.5 

2 

46,684 

25,. 500 

54.6 

3 

146,085 

133,500 

91.4 

3 

42,825 

29,200 

68.2 

4 

124,754 

180,122 

144.4 

4 

38,580 

(:3,250 

163.9 

5 

109,384 

93,000 

45.0 

5 

34,924 

60,600 

173.5 

6 

99,018 

100,140 

101.1 

6 

30,540 

50, 755 

166.3 

7 

92,475 

109,550 

118.5 

7 

28,379 

21,275 

75.0 

8 

87,951 

75,415 

85.7 

8 

27,159 

25,490 

93.9 

9 

83,901 

58,880 

70.2 

9 

25,305 

8.5, 50(. 

140.3 

10 

81,854 

124.325 

151.9 

10 

24,210 

15,5S5 

64.4 

11 

78.986 

92,405 

157.1 

11 

23,854 

44,050 

184.7 

13 

74,410 

86,7b0 

110.6 

12 

22,051i 

9.. 520 

43.2 

13 

69,508 

76,015 

109.4 

13 

22,-541 

14,5S5 

64.7 

14 

65,499 

86,615 

132.2 

14 

17.542 

8,320 

47.4 

15 

60,767 

89,105 

146.6 

15 

16,387 

19,946 

121.7 

16 

50.864 

63,975 

125.8 

10 

13,743 

5,365 

39.0 

17 

40,451 

46,430 

114.8 

17 

10,147 

13,000 

128.1 

18 

30,116 

62,990 

209.2 

18 

4,551 

6,000 

131.8 

19 

22,539 

23,500 

104.3 

19 

2,630 

20 

17,917 

28,000 

156.3 

20 

1,377 

2,  .500 

181".  6 

21 

14,577 

13,500 

92.6 

21 

1,178 

1,200 

101.9 

22 

11,308 

5,880 

52.0 

22 

935 

23 

8,830 

7,410 

53.3 

23 

884 

24 

0,136 

9,510 

loj.O 

24 

595 

25 

3,086 

492,168 

521,651 

1,753,000 

1,845,565 
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From  The  Weekly  Statement  op  The  Mutual  Life  In- 
surance Company  of  Neav  York,  ^ol.  XIV.,  Xo.  10; 
a  commnnicd (ion  from  the  author  of  the  forcyohuj  esaay. 

J)oos  tlio  foreign  l)iisiiioss  of  Ainoriciin  coinpanics  sliow  oxcos- 
sivo  mortality  f  1  hear  that  this  question  is  answered  promptly  in 
the  Jilfirmative  hy  those  wlio  know  nothing  about  it,  namely,  the 
agents  of  companies  doing  business  exclusively  in  the  United 
States,  and  that  all  sorts  of  damaging  inferences  are  drawn  by  the 
same  critics,  based  upon  their  own  misstatements. 

The  experience  of  tlie  ]\Iutual  Life  in  business  abroad  enables 
me  to  state  emphatically  that,  as  regards  mortality,  the  Company 
is  a  gainer  by  reason  of  its  foreign  transactions,  and  not  a  loser, 
as  the  critics  seem  to  liope.  Its  extra  charges  for  climate  risk  in 
Mexico  and  other  trojiical  regions  liave  been  more  that  sufficient 
to  cover  such  extra  death  loss  as  has  been  ex])erie:iced  in  those 
countries,  and  its  foreign  business  on  which  no  extra  has  been 
charged  shows  a  lighter  death  hiss  in  ])roportion  than  its  business 
in  the  United  States.  And  1  wish  it  to  be  understood  tlijit  this 
statement  is  made  after  making  all  possible  allowance  for  the 
recent  dates  at  which  the  foreign  business  has  been  written.  The 
foreign  business  of  the  Mutual  Life  has  thus  far  i)roved  better  as 
to  mortality  than  a  corresponding  average  amount  of  similar  busi- 
ness written  at  the  same  time  in  the  United  States. 

It  was  no  rash  experiment,  no  leap  in  the  dark,  for  the  Mutual 
Life  to  engage  in  European  business.  It  was  known,  indeed,  that 
the  average  death  loss  of  European  companies  had  been  found 
somewhat  greater  than  that  of  American  companies,  but  it  A\as 
also  known  that  the  methods  of  the  European  C():nj)anies  (except 
as  to  medical  selection,  in  Avhich  they  excelled)  were  maiul}-  such 
as  would  produce  in  any  country  a  lower  average  grade  of  risks, 
■svliile  t]ios3  of  the  American  companies  Avere  mainly  such  as  would 
produce  ia  any  country  a  higher  average  grade.  To  be  more  pre- 
cise, the  European  companies  were  more  accustomed  to  relj  on  ap- 
plicants who  knew  that  they  wanted  insurance,  while  the  American 
compauie;,  by  giving  more  attention  to  investment  plans  and  by 
greater  energy  in  agency  management,  secured  on  the  whole  a 
class  of  applicants  who  felt  themselves  likely  to  enjoy  long  life. 
The  result  thus  far  has  justified  the  expectation  of  those  who  be- 
lieved that  Amencan  methods  would  produce  in  Europe  Ameri- 
can results.  E.  M. 
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Abstract   of   the    Discussion    of    Papers    Read    at 
Previous  Meeitngs. 

application'  of  the  contribution"  plan  to  the  distribution  of 
surplus.     daniel  h.  wells. 
Page  361,  Papers,  etc.,  No.  8. 

Mr.  Craig  :  Mr.  President,  I  will  say  a  word  or  two  in  reference 
to  the  paper  read  by  Mr.  Wells  at  the  last  meeting.  The  opening 
paragraph  reads:  "The  ideal  of  the  contribution  method  for  the 
distribution  of  the  surplus  of  a  mutual  company  is  the  return  to 
each  member  of  such  share  of  the  surplus  as  has  been  contributed 
by  him.     To  this  ideal  no  exception  can  be  taken." 

According  to  my  conception,  we  ought  not  to  deal  so  much  with 
the  individual  as  with  the  mass,  and  I  can  conceive  of  certain  condi- 
tions where,  if  it  were  possible  to  determine  the  exact  share  of  the  sur- 
plus contributed  by  any  individual  member,  it  would  not  be  prac- 
ticable to  make  a  distribution  on  that  basis.  For  instance,  it  is  not 
impossible  that  at  a  certain  age  the  rate  of  mortality  may  exceed 
even  the  tabular  rate,  while  at  other  ages  there  would  be  varying 
proportions,  the  average  of  which  might  be  below  the  tabular  rate. 
Now,  an  exact  interpretation  of  this  phraseology  would  indicate 
that  no  credit  should  be  made  on  that  specific  age,  where  the  mor- 
tality was  excessive,  on  account  of  the  gain  in  mortality.  And  yet 
the  average  rate  of  mortality  among  all  the  insured  would  show  a 
lower  rate  than  the  tabular,  and  therefore  a  gain. 

Further  on  in  the  paper  he  says  :  "We  shall,  perhaps,  all  agree 
that  the  expense  of  caring  for  investments  should  be  paid  out  of 
the  income  from  investments.  I  do  not  think  it  necessary  to  dis- 
cuss this  point  at  length,  but  only  to  emphasize  it,  that  it  may  not 
appear  as  a  disturbing  factor  in  the  remaining  discussion." 

So  far  as  my  recollection  goes,  all  the  actuaries  who  have 
written  upon  this  subject  have  taken  substantially  the  same 
ground.  But  I  have  not  been  able  to  reconcile  my  thoughts  to  that 
way  of  reasoning.  It  has  always  seemed  to  me  that  the  jirovision 
for  expenses  should  be  in  the  loading  on  the  premium.  I  am  not 
sure  that  the  basis  could  be  made  within  sufficient  limits  to  provide 
for  all  contingencies,  if  the  expenses  were  to  be  placed  upon  the 
basis  of  interest.  We  are  not  able  to  control  the  rate  o['  interest  as 
well  as  we  are  the  margin  or  the  loailing  put  on  the  net  premium 
for  expenses,  and  we  are  not  certain  but  that  the  legislatures  of  the 
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different  States,  according  to  the  idiosyncrasies  that  seem  to  prevail 
from  time  to  time,  would  levy  a  tax  upon  the  reserve,  and  as  we 
are  treating  of  this  subject  in  a  technical  manner,  it  would  naturally 
follow  that  whatever  tax  was  levied  would  reduce  the  net  rate  of 
interest  by  that  tax. 

And  on  this  general  subject,  I  was  exceedingly  interested  in  pe- 
rusing several  articles  in  the  nineteenth  volume  of  the  Journal  of 
the  Institute,  and  believe  that  the  proposition  laid  down  by  Mr. 
Sprague  is  the  correct  method  of  determining  these  questions.  Mr. 
Wells,  in  the  general  summary  of  his  paper,  seeks  to  obtain 
the  same  result,  but  the  way  in  which  he  seeks  to  obtain  it 
is  a  great  deal  more  complicated,  and  for  that  reason  alone,  it 
seems  to  me,  is  subject  to  some  criticism.  With  your  permission  I 
will  just  quote  one  or  two  passages  from  Mr.  Sprague's  paper. 

Mr.  Wells,  I  may  say,  undertakes,  in  his  paper,  to  provide  for 
the  initial  expense,  and  1  believe  that  some  provision  should  be 
made  to  provide  for  that  expense.  That  thought  has  been  running 
in  my  mind  for  more  than  a  year  now,  but  in  somewhat  of  a 
crude  shape,  and  I  was  delighted  to  find  this  paper,  or  this  series 
of  papers,  written  by  INIr.  Sprague,  which  seemed  to  cover  the  exact 
point  that  I  was  striving  after.  I  believe  that  the  cost  of  educating 
people  up  to  the  point  of  insuring  their  lives  should  be  a  direct 
charge  against  their  policies  when  issued,  and  that  no  credit  for 
surrender  value  or  for  reserve  or  anything  of  that  kind  should  be 
made  until  that  cost  has  been  met,  and  that  the  reserve  should  con- 
tain in  it  the  element  of  that  initial  cost.  And  this  is  precisely  the 
ground  that  Mr.  Sprague  takes  in  this  series  of  letters  to  which  I 
have  referred.  He  says  :  "The  expenses  attaching  to  a  policy  are 
not  \iniform  during  its  duration,  and  it  is  therefore  unreasonable  to 
consider  the  loading  as  uniform.  In  the  case  contemplated  by  me, 
the  expenses  amount  to  fifty  per  cent,  of  the  premium  the  first  year, 
or  ;^i  IDS.  per  ;^ioo  ;  and  the  loading  of  the  first  year's  premium 
should  therefore  not  be  less  than  this  quantity.  Deducting  the  ^i 
IDS.  from  the  value  of  the  loading  as  above  found,  we  have  ^8. 9607 
as  the  value  of  the  loading  for  the  remainder  of  life.  Dividing  this 
by  the  annuity,  15. 1347,  we  get  ;^.592i  as  the  magnitude  of  the 
loading  each  year  after  the  first.  Deducting  now  these  quantities 
from  the  premium  charged,  we  get  £1  los.  as  the  net  premium  of 
the  first  year,  and  ;^2.4079  as  the  net  premium  every  subsequent 
year,  and  we  have  only  to  substitute  this  corrected  net  premium 
and  corrected  loading  in  place  of  the  ordinary  premium  and  load- 
ing, and  we  shall  find  that  the  accumulation  of  the  net  premium  as 
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thus  understood  would  give  us  what,  according  to  my  view,  is  the 
correct  value  of  the  policy,  or  the  reserve  that  should  be  made  for 
the  liability  under  it."' 

Again,  he  says  :  "  In  the  case  of  whole-life  insurances  granted  in 
consideration  of  single  premiums  or  premiums  payable  only  for  a 
term  of  years,  the  net  premium  method  of  valuation  is  quite  inappli- 
cable, because  the  loading  or  provision  for  expenses  and  profits  is  not 
spread  uniformly  over  the  duration  of  the  policy,  but  is  wholly  paid 
up  in  a  single  payment  or  in  a  term  of  years,  whereas  that  method 
supposes  both  loading  and  expenses  to  be  uniformly  spread  over 
the  duration  of  the  policy.  In  this  case  neither  of  them,  is  so." 
Now,  if  your  initial  expenses  are  so  made  part  of  the  initial  pre- 
mium, or,  in  other  words,  if  the  net  premium  for  the  first  year  is  so 
much  less  than  the  level  net  premium  for  the  second  and  every 
subsequent  year,  and  the  valuation  is  based  upon  the  corrected  net 
premiums,  then  the  expenses  are  distributed  in  the  proportion  in 
which  they  are  incurred,  and  the  profits,  the  surrender  values  and 
the  paid-up  values  all  follow  in  regular  order,  and  the  old  members 
are  not  charged  with  the  expense  of  the  entry  of  new  members. 
And  I  believe  that  the  only  solution  to  the  whole  general  question 
of  paid-up  policies  and  surrender  value  laws  in  the  different  states 
will  be  reached  when  we  adjust  the  computations  of  reserve  upon 
the  basis  of  existing  facts  as  we  find  them  and  as  we  know  they 
must  exist. 

I\Ir.  Wright  :  (Remarks  by  ]\Ir.  Wright  on  this  subject  were 
read  by  Mr.  Stabler, ) 

INIr.  Wells  sums  his  conclusions  in  his  eleventh  paragraph,  as 
follows  :  "It  seems  to  me,  therefore,  that  the  equity  which  is  the 
aim  of  the  contribution  method,  is  most  nearly  attained  by  an 
assessment  upon  the  investment  income  to  pay  all  investment 
expenses,  upon  premiums  to  cover  such  expenses  as  arc  determined 
by  the  premiums,  and  upon  the  death  cost,  or  what  is  technically 
called  the  cost  of  insurance,  to  cover  all  other  expenses." 

Regarding  the  second  of  these  items  of  assessment  he  says,  in 
his  ninth  paragraph  :  "  Certain  other  items  of  expense,  such  as- 
collection  fees,  the  bulk  of  agents'  commissions,  exchange,  and 
taxes  on  gross  premiums,  are  based  upon  the  premiums  collected, 
and  may  properly  and  without  serious  practical  difficulty,  be  so 
assessed." 

The  first  and  third  items  of  assessment  named  by  Mr.  Wells, 
and  nearly  all  his  remarks  in  support  of  their  propriety,  accord 
entirely  with   my  views  and  appear  to   me  admirably  expressed. 
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These  items  cause  no  trouble  in  a  practical  distril^ution  of  sur- 
plus, beyond  duly  modifying-  the  elemenls  or  rales  al  surplus  inleresl 
and  vitality  gain,  because  they  are  respectively  proportional  to  each 
in  the  case  of  all  varieties  of  policies. 

But  to  say  that  to  introduce  a  third  item  (Mr.  Wells'  second) 
which  bears  no  constant  proportion  to  either  intrinsic  element  of 
the  distribution,  or  anything  other  than  the  savings  on  its  own 
score,  involves  no  "serious  practical  difficulty,"  is  a  positive  mis- 
take. There  is  a  great  saving  in  a  distribution  involving  two  as 
compared  with  three  elements.  If  there  is  a  theoretical  or  logical 
necessity  for  recognizing  such  an  incongruous  item  of  assessment 
as  Mr.  Wells'  second  it  should  be  recognized,  perhaps,  cost  what 
trouble  it  might,  for  the  sake  of  principle.  But  is  there  .''  Every 
matter  of  expense  which  Mr.  Wells  has  named  as  coming  under 
this  mode  of  assessment  is  such  as  it  is,  at  best,  for  the  sake  of 
economy,  and  also,  in  some  instances,  owing  simply  to  custom  by 
no  means  necessarily  well  founded,  and  finally  to  convenience,  or 
arbitrary  determination  for  the  sake  of  convenience,  the  expense 
being  of  trifling  amount. 

It  is  enough,  for  illustration,  to  take  one  sort,  and  I  select 
agents'  commissions  as  altogether  the  more  important.  Is  it  not 
generally  conceded  that  first  commissions  at  least  should  be  more 
or  less  graded,  which  means  that  they  should  not  be  in  proportion 
to  or  based  on  premiums  }  Thus,  their  being  so  based,  as  far  as 
it  is  true,  is  a  case  of  unwise  custom  only.  So  also  with  taxes  on 
premiums.  That  basis  of  commissions  is  best  which  is  the  most 
economical ;  in  other  words,  under  which  every  one  thousand 
dollars'  expenditure  brings  the  largest  return  for  the  outlay.  It  was 
on  this  ground  that  Elizur  Wright  urged  basing  them  mainly  on 
insurance  values,  which  are  simply  the  present  values  of  successive 
future  years'  costs  of  insurance.  Thus,  we  can  explain  why  first 
commissions  are  more  considerable  than  renewals  or  collection 
fees.  Surely  it  is  not  because  the  new  member  has  normally  a 
more  urgent  need  of  insurance  the  first  year  than  in  subsequent 
years.  It  is  simply  because  this  mode  of  distributing  the  compen- 
sation of  the  agent  is  found  to  be  the  most  economical  or  effective 
one  among  many  which  might  be  selected,  and  is  therefore  for  the 
general  interest.  It  pays  the  agent  most  at  the  time  when  he  per- 
forms his  chief  work.  Nothing  would  be  more  unwise,  or  harmful 
to  the.  end  sought,  which  is  contributing  to  the  growth  or  perpetua- 
tion of  the  company,  than  making  the  expense  of  management 
conspicuous   and   burdensome  to  the   new  member  who   has  not 
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yet  learned  to  value  his  policy.  Lapses  and  surrenders  chiefly 
occur  among  new  members,  and  they  especially  need  encourage- 
ment to  persistence.  The  argument  of  Mr.  Wells'  twelfth  para- 
graph, that  old  members  cannot  fairly  take  a  share  in  the  expense 
of  procuring  new  ones,  depends  for  its  force  on  the  supposition 
that  in  their  turn  they  paid  the  full  expense  of  their  own  procure- 
ment, which,  as  I  indicate  above,  is  not  an  advisable  plan.  It  is 
quite  true,  as  INIr.  Wells  has  aptly  shown,  that  when  agents  are 
paid  brokerages  or  high  first  commissions,  an  unlimited  gain  of 
new  business  is  a  decided  loss  rather  than  gain  to  a  company  as  a 
measure  of  economy.  But  this  is  a  reason  for  moderate  growth 
only,  or  for  reducing  commissions,  not  for  throwing  the  burden  of 
first-commission  expense  in  a  lump  on  the  new  member.  In  fine, 
I  conclude  that  in  assuming  the  need  of  his  second  item  of  expense 
assessment  I\Ir.  Wells  has  confused  questions  of  administrative 
wisdom,  which  may  be  dependent,  with  that  of  assessment,  which 
is  primary  or  independent,  and  governed  strictly  by  the  advantage 
of  insurance  and  investment  to  the  several  policy-holders,  and 
fairly  distributes  all  current  expense  between  Mr.  Wells'  first  and 
third  items  as  far  as  they  are  concerned. 

Until  life  insurance  policies  can  be  made  to  cover  more  than 
two  sorts  of  legitimate  service — insurance  and  investment — there 
can  be  only  two  legitimate  modes  of  assigning  or  dividing  its  in- 
cidental or  inevitable  operating  expense.  If  the  managers  of  a 
company  are  shrewd  in  making  bargains  they  will  save  expense 
for  the  whole  company,  but,  in  order  to  gain  this  end  and  keep  the 
expense  down,  they  should,  in  their  internal  arrangements,  pay 
deference  freely  to  considerations  of  business  economy,  provided 
they  apportion  all  expense  evenly  according  to  value  received 
among  their  members.  This  is  my  position.  The  surrender  charge 
is  the  best  vehicle,  if  any  is  needed,  for  recovering  the  part  not 
already  assessed  upon  and  paid  by  him,  of  any  aggregated  outlay 
upon  an  individual  policy,  such  as  a  first  commission,  in  case  of 
withdrawal  of  its  holder  from  the  company  before  death  or  the 
maturity  of  his  policy.  That  even  this  is  stringently  necessary  is 
(juestionable,  since,  taking  one  year  with  another,  the  general  ex- 
penditure of  a  company  and  its  burden  will  be  uniform,  or  propor- 
tional to  its  magnitude,  be  the  proportion  between  commission 
and  renewals  what  it  may  ;  and  a  policy-holder  will  never  with- 
draw for  the  simple  purpose  of  escaping  the  assessment  of  expense 
if  it  is  not  unwisely  piled  upon  him  out  of  proportion  to  his  insur- 
ance exigency,  and  much  more  in  one  year  than  in  another,  so  as 
to  call  his  distinct  attention  to  it. 
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THK    I'KOI'KK    HASIS    FOR    SURRENDER    CHARGES.       J.    H.     SPRAGUE. 

Pace  361,  Papers,  etc.,  No.  8. 
Mr.  Craig  :  I  could  not  help  but  admire  the  nice  gradation  in 
which  these  values  were  brought  out  in  Mr.  Sprague's  paper,  but 
there  was  just  one  technical  objection,  and  it  comes  in  under  the 
general  remarks  which  I  made  in  reference  to  Mr.  Wells'  paper. 
Mr.  Sprague  says:  "  In  whatever  way  the  premiums  maybe  ar- 
ranged, each  set  is  the  equivalent  of  the  other  in  value,  and  of  the 
single  premium,  and  the  same  percentage  of  profit  on  the  cost 
(allowing  for  time  and  mortality)  attaches  to  any  one  instalment  as 
to  the  single  premium."  I  must  take  exception  to  that,  as  the  per- 
centage of  profit  on  the  first  year's  premium  is  not  the  same  as  it 
is  on  the  premium  of  any  subsequent  year.  And  later  on  he  says  : 
"And  every  premium  payment  made  brings  to  the  office  its  pro- 
portionate share  of  the  profit  of  the  whole  transaction,  so  far  as 
profit  was  contemplated  in  computing  the  gross  premium.  Of 
course,  we  know  that  there  is  not  a  great  deal  of  profit  left  in  the 
first  premium,  and  as  the  business  is  at  present  conducted,  that 
cost  is  necessarily  spread  over  several  years." 

MORTALITY   TABLE    BY    LIVES    OR    AMOUNTS.       WALTER    S.     NICHOLS. 

Page  387,  Papers,  etc..  No.  8. 

Mr.  St.  John  :  I  desire  to  preface  a  few  remarks  in  review  of 
Mr.  Nichols'  paper,  read  at  the  October  ('92)  meeting  of  the  Society, 
by  a  statement  of  a  few  incidents  pertinent  to  the  subject  under 
discussion. 

The  fact  that  Mr.  Meech,  in  his  "System  and  Tables  of  Life 
Insurance,"  adopted  amounts  of  insurance,  and  not  lives,  as  the 
basis  of  the  tables  numbered  XXV.  and  LXXVII.,  appears  to  have 
given  occasion  for  the  notion — apparently  current  among  the 
members  of  the  English  Institute — that  American  actuaries  hold  a 
substantial  concert  of  opinion  in  favor  of  this  method  of  preparing 
a  standard  mortality  table.  At  the  first  session  of  the  committee 
having  in  charge  the  collection  of  the  mortality  experience  of 
American  life  insurance  companies,  Mr.  McClintock  advocated 
this  view  of  the  subject,  and  also  at  subsequent  meetings.  The 
result  of  this  discussion  was  that  the  committee  decided  to  present, 
in  the  elementary  tables,  facts  pertaining  to  both  amounts  and 
lives,  and  to  employ  the  former  in  the  construction  of  the  graduated 
mortality  tables — as  deduced  by  Mr.  Meech  from  his  method  of 


"final  series."  These  two  deviations  from  established  practice 
— the  employment  of  amounts  and  the  so-called  "final  series" — 
must  be  ascribed,  the  first  to  Mr.  McClintock,  the  second  to  Mr. 
Meech. 

I  think  no  one  has  read  with  attention  ]\Ir.  Nichols'  essay  with- 
out being  impressed  by  its  thoroughness,  ingenuity  and  absence 
from  prejudice,  and  I  shall  attempt  to  do  but  little  else  than  call 
under  consideration  one  or  two  of  its  leading  features. 

Briefly  stated,  the  argument  in  favor  of  amounts  rests  chiefly 
upon  the  facts  that  they  are  functions  of  the  lives  ;  that  generally 
the  ratios  of  amounts  lost  to  the  sums  exposed  to  risk  have 
been  observed  to  exceed  the  corresponding  ratios  for  lives  and 
deaths,  and  upon  the  hypothesis  that  this  excess  is  due  to  a  general 
adverse  selection  exercised  by  the  large  policy-holders.  If  an 
efficient  adverse  selection  is  continually  exerted  to  produce  an  in- 
creased mortality  among  the  large  policy-holders  under  all  forms 
of  contract,  if  other  causes  are  to  be  considered  of  no  importance, 
then,  in    my  opinion,  Mr.  Nichols'    application    of  a   well-known 
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formula  in  the  theory  of  probabilities, ,  furnishes  an  argu- 
ment of  great  weight  in  favor  of  the  adoption  of  amounts  instead 
of  lives  as  the  better  basis  for  the  construction  of  a  standard  mor- 
tality table. 

It  will  be  observed,  however,  that  he  has  pointed  out  certain 
limitations  to  the  application  of  this  formula,  and  exceptions  to 
his  hypothesis  likely  to  be  met  with  in  dealing  with  statistics 
derived  from  experience.  Permit  me  to  add  a  word  in  reference  to 
this  aspect  of  the  question. 

A  coin  has  been  tossed  n  times,  and  at  each  trial  a  head  has 
been  presented  ;  it  may  readily  be  believed  that  Bayes'  formula  is 
well  adapted  to  the  calculation  of  the  probability  that  the  coin  was 
ill-balanced,  but  hence  it  does  not  necessarily  follow  that  the  argu- 
ment in  favor  of  the  general  use  of  amounts  in  the  construction  of 
a  mortality  table  is  correspondingly  strengthened  by  the  fact  that 
repeated  observations  have  shown  the  previously  mentioned  excess 
of  loss  ratios  (of  amounts  over  lives)  ;  the  causes  which  have  pro- 
duced this  condition  may  be  transient,  local,  and  confined  to 
specific  forms  of  insurance.  Examples  of  such  have  fallen  under 
my  own  observation. 

The  considerations  presented  on  pages  390  and  391  (Papers  and 
Transactions,  A.  S.  A.,  No,  8)  and  the  subsequent  coni]nirison  of 
the    mean  values    of   two  series    of  risks — the    first   formed    bv    a 
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distribution  of  the  several  amounts  assured  in  equal  nunil>ers,  the 
second  by  an  unecjual  distribution— all  appear  to  me  to  strengthen 
the  opinion  that  for  special  investigations  amounts  may  form  the 
better  basis  for  a  table  of  loss  ratios,  but  for  the  preparation  of  a 
standard  mortality  table  that  a  tabulation  by  lives  is  preferable. 

Mr.  Bryant:  On  the  subject  of  basing  life  tables  upon 
amounts  insured,  first  suggested  by  Mr.  McClintock  at  a  meeting 
of  actuaries  twenty  years  ago,  1  think  his  chief  argument  in 
favor  of  it  related  to  the  ditficulty  there  would  be  in  identifying 
persons  of  the  same  name  in  different  companies,  insured  for  dif- 
ferent amounts. 

Mr.  McClintock  :  IMr.  Bryant  does  not  recollect  the  matter  as  I 
do.  The  point  I  made,  and  I  made  it  strongly  and  earnestly,  was 
that  what  we  are  trying  to  get  at  is  a  table  for  measuring  the  future 
by  reference  to  the  past ;  that  for  the  future  what  we  wish  to  know 
is  the  probable  rate  of  loss  on  every  thousand  dollars  insured  at 
each  ao-e  ;  that  we  cannot  get  at  that  probable  rate  of  loss  in  the 
future  for  a  thousand  dollars  at  each  age  by  any  better  way  known 
to  us  than  to  examine  the  actual  rate  of  loss  per  thousand  dollars ; 
that  any  reference  either  to  lives  or  policies  is  entirely  outside  of 
the  purpose  as  compared  with  a  reference  to  amounts,  which  is  the 
history  we  have  to  examine  in  the  past  to  aid  our  judgment  of 
corresponding  history  in  the  future. 

Mr.  Bryant  :  I  was  thinking  of  the  impossibility  of  identifying 
the  lives,  which  was  an  additional  objection  that  impressed  me 
most  strongly. 

Mr.  Whiting  :  On  this  matter  of  taking  experience  by  lives  or 
by  amounts,  the  end  which  Mr.  McClintock  seeks  is  that  we  may- 
be able  to  know  the  probable  loss  of  the  companies,  and,  as  that 
was  based  on  amounts,  that  would  give  that  result.  Now,  it  seems 
to  me  that  whatever  difficulty  there  is  about  taking  the  insurance 
on  lives,  in  so  far  as  duplicate  policies  may  be  brought  in,  is  not 
only  included  in  the  matter  of  taking  it  by  amounts,  but  you  have 
still  one  more  additional  disturbing  factor  brought  into  it  if  you 
take  it  by  amounts.  For  instance,  a  man  who  has  a  five  thousand 
dollar  policy  counts  for  five  men  as  against  a  man  who  has  a  one 
thousand  dollar  policy.  In  other  words,  you  duplicate  him  four 
times  over,  and  whatever  difficulty  arises  from  the  matter  of  dupli- 
cation is  experienced  when  you  come  to  take  amounts,  in  the  same 
position  exactly  as  if  one  man  has  a  thousand  dollar  policy  in  the 
company  and  he  has  four  additional  one  thousand  dollar  policies  in 
another  company.     Now,  I  don't  see  how  we  are  going  to  be  able 
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to  arrive  at  a  distinction  in  relation  to  the  mortality  arising  from 
the  quantity  of  insurance  tables,  unless  we  take  both  systems — 
unless  we  take  our  experience  both  by  lives  and  amounts ;  because 
it  may  very  readily  happen,  and  there  is  a  considerable  suspicion 
to  the  effect  that  on  the  lower  amounts  one  rate  of  mortality  ob- 
tains which  does  not  obtain  when  you  come  to  much  higher 
amounts  ;  and  unless  you  can  separate  that  entire  experience  on 
the  two  things,  I  don't  see  how  you  can  get  at  it.  But  if  we  knew 
what  the  mortality  was  by  lives,  and  then  were  able  to  form  some 
kind  of  a  theory  as  regards  the  effect  of  taking  the  different 
amounts  of  insurance,  then  we  can  make  allowance  for  what  is 
done.  And  again,  it  may  very  readily  happen  that  in  the  experi- 
ence of  the  past  the  relation  of  amounts  to  policies  will  not  obtain 
in  the  future.  You  have  got  the  thing  all  disturbed  again  by  this 
new  element  of  disturbance.  There  is  a  great  deal  of  difference  of 
opinion  in  regard  to  the  effect  of  amount  on  insurance  policies. 
In  England  the  result  of  large  policies  seems  to  show  a  different 
result  from  what  it  does  in  America.  I  should  say,  keep  down  as 
near  a  small  number  of  elements  as  possible,  instead  of  trying  to 
enlarge  it  by  bringing  in  a  great  many,  which  the  taking  it  by 
amounts  seems  to  do. 

Mr.  McClintock  :  Mr.  President,  Mr.  Whiting's  objection  to  taking 
insurance  experience  by  amounts  is  in  part  such  as  I  fully  agee  with. 
That  is  to  say,  if  we  are  considering  merely  a  small  experience, 
the  chances  of  what  we  may  call  fluctuation  are  necessarily  greater 
than  if  we  take  a  large  experience  ;  and  in  dealing  with  a  small 
experience  we  cannot  form  any  definite  judgment  at  all.  We  merely 
have  to  get  a  sort  of  preliminary  judgment  from  a  small  experience 
and  try  to  have  it  corroborated,  or  otherwise,  by  taking  further  and 
larger  experience  afterward.  When  we  are  dealing  merely  with  a 
small  experience,  there  is  considerable  opportunity  for  lluctuation, 
and  we  need  to  make  our  examination  with  respect  both  to  lives  and 
to  amounts.  On  the  other  hand,  when  we  are  dealing  with  a  very 
large  experience,  as  it  was  in  the  American  companies  twenty 
years  ago — the  largest  that  has  ever  been  collected  together — that 
was  the  very  time,  and  that  sort  of  occasion  is  always  the  proper 
time,  for  using  a  single  system,  because  with  such  a  large  experi- 
ence the  chance  of  fluctuation  is  reduced  to  a  minimum.  It  is  a 
question  of  framing  a  rate  of  premium  for  insurance — and  that 
means  dollars — and  anything  that  throws  lives  into  the  question  is 
throwing  a  foreign  element  into  it.  The  thing  that  we  have  to 
consider  is  dollars.     Here  companies  have  been   insuring  people 
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for  dollars  for  a  certain  number  of  years,  and  the  effect  upon  the 
companies  in  dollars  is  ascertained.  If  we  assume  that  similar 
business  is  going  to  be  done  by  similar  companies  in  the  future  we 
have  to  take  their  experience  by  dollars  and  take  that  as  our  basis 
for  the  future.  If,  on  the  other  hand,  we  assume,  as  Mr.  Whiting 
does,  and  very  justly,  that  the  experience  may  not  be  the  same  in  the 
future  as  it  has  been  in  the  past,  nevertheless  we  have  nothing  else 
to  go  by  except  the  dollars.  If  we  undertook  to  look  around  and 
find  out  how  it  would  have  been  if  everybody  had  taken  a  uniform 
insurance,  we  should  go  by  something  which  was  not  the  fact. 
People  did  not  take  uniform  insurances.  Bankers  took  large 
amounts,  and  laboring  men  took  small  amounts.  We  have  to  take 
an  average  of  the  lot.  We  cannot  get  the  average  of  the  lot  by 
assuming  that  everybody  took  the  same  amount  of  insurance, 
which  is  what  we  do  when  we  undertake  to  measure  by  lives.  The 
fact  that  we  deal  with  is  the  monetary  fact  of  the  past,  and  we  are 
trying  to  find  out  a  basis  for  the  monetary  action  of  the  future. 

Mr.  Craig  :  If  this  discussion  takes  an  informal  character,  Mr. 
President,  I  would  like  to  ask  somebody  or  everybody  a  question. 
Now,  assuming  that  at  the  same  age  a  different  rate  of  mortality 
prevails  on  smaller  amounts  than  on  larger  amounts,  on  the  face 
of  the  paper  read  by  Mr.  Wells,  where  the  surplus  contributed  by 
each  individual  member  shall  be  paid  to  him,  ought  a  distinction 
to  be  made  on  those  classes  ? 

Mr.  Ireland  :  Mr.  President,  it  seems  to  me  that  Mr.  Wells' 
remark  in  that  respect  would  not  lead  to  any  separation  of  the 
saving  in  mortality,  by  ages  or  amounts.  Mr.  Craig,  I  think, 
divided  it,  as  he  spoke  a  while  ago  of  dividing  the  ages.  I  think 
that  the  experience  of  mortality  must  be  taken  over  the  whole  body 
insured. 

Mr.  Craig  :  That  was  just  what  I  read  :  "  The  ideal  of  the  con- 
tribution method  for  the  distribution  of  the  surplus  of  a  mutual 
company  is  the  return  to  each  member  of  such  share  of  the  surplus 
as  has  been  contributed  by  him." 

Mr.  Ireland  :  If  you  take  the  mortality  cost,  or  saving,  and 
divide  it  among  individuals,  then  you  come  down  to  the  fact  that 
the  man  that  lived  has  contributed  something  to  the  surplus  of  the 
company  by  mortality,  and  the  man  that  died  did  not. 

Mr.  Craig  :  That  is  just  the  position  I  take — that  we  start  out 
on  the  basis  of  the  aggregate,  and  give  each  man  his  equitable 
share.  But  when  you  start  out  on  the  basis  of  the  individual,  and 
so  work  up  to  the  aggregate,  it  seems  to  me  you  are  getting  hold 
of  the  wrong  handle. 
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I\Ir.  Bryant  :  In  that  case,  if  you  insure  voluntarily,  no  charge 
would  be  made  for  making  up  dividends. 

Mr.  Jones  :  Does  not  this  question  depend  upon  the  assumption 
that  all  the  members  of  the  company  are  supposed  to  belong  to  a 
common  class  and  occupy  a  common  position  ?    That  is,  the  status 
of  all  is  assumed  to  be  alike.     Now,  I  think  if  a  company  is  organ- 
ized, doing  a  business  in  the  northern  part  of  the  United  States,  we 
will  say,  for  example,  and  a  business   in  Brazil"    every  one  of  us 
would  recognize  that  there  was  a  difference  of  contribution  from 
members  in   Brazil  and  from  members  in  New  York  City,  on  ac- 
count of  the  immense  difference  of  status.     Now,  as  a  theoretical 
matter,  I  suppose  we  would  all  agree  that  wherever  there  is  a  well- 
defined  and  clearly  recognized  difference  of  status  between  mem- 
bers, that  is  an  item  that  should  be  taken  into  account  in  determining 
what  the  contribution  of  the  individual  member  is.     That  is  to  say, 
the  average   contribution    of  members    belonging    to   this    class. 
And  as  we  progress  in  our  mathematical   refinement,  I  apprehend 
that  there  is  a  possibility   that  there  may  come  to  be  a  great  and 
increasing  minuteness  in  deviation  in  the  classification   of  people 
belonging  to  the  same  status.     We   may  ultimately — I  do  not  say 
that  I  think  we  shall,  but  we  may — ultimately  come  to  recognize 
that  the  physician  forms  one  status  and  that   the  farmer  forms 
another  status,  and  that  there  is  a  clear  and  well-defined  difference 
of  status  which  should  be  taken  into  account  in  determining  the 
contribution   ot   the  average  farmer  and  the  average  physician  to 
the  company.     It  is  simply  a  question  of  where  we  should  draw  the 
line  between  the  members  and  recognize  the  difference  of  status. 
It  seems  to  me  the  same  thought  applies  somewhat  to  the  question 
of  lives  and  amounts.     The  question  of  mortality  by  lives  is  really 
a  question  of  mortality  by  amounts,  in  which  the  same  amount  of 
risk  is  assumed  to  be  carried  upon  each  life.     Now,  we  may  come 
to  recognize  ultimately  that  people  carrying  but  a  thousand  dollars 
of  insurance  form  a  class  that  is  and  should  be,  for  equitable  pur- 
poses, recognized  as  quite  distinct  from  the  class  of  people  carry- 
ing $50,000  upon  their  lives.      I   don't  give  it  as  my  opinion  that 
any  such  refinement  will  ever  be  reached,  but  it  is  a  possible  one. 
We  may  ultimately  come  to  the  conclusion   that  we  should  recog- 
nize a  distinct  difference  of  status  between  one  class  and  the  other, 
and  take  that  into  account  in  determining  the  contribution. 

Mr.  Nichols  :  Mr.  President,  it  seems  to  me  a  good  illustration 
of  both  phases  of  that  question  might  be  drawn  from  our  own  his- 
oric  experience.     In  the  early  days  of  life  insurance  we  depended. 
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on  England  and  on  the  Eng-lish  tables  when  we  had  none  of  our 
own.  Would  it  or  would  it  not  have  been  better  even  if  we  had 
had  both  classes  of  tables  at  that  early  period,  supposing  we  had 
had  good  reason  to  apprehend  that  the  experience  by  amounts  in  this 
country  and  in  England  might  differ,  and  would  we  not,  for  a  good 
many  years  at  any  rate,  have  felt  safer  in  adopting  an  English  table 
by  lives,  because  it  was  a  foreign  table?  On  the  other  hand,  we 
now  have  our  own  experience,  and,  as  Mr.  McClintock  well  says, 
what  we  are  seeking  is  information  with  regard  to  the  future  based 
on  the  past — on  the  hypothesis  that  the  future  will  reproduce  the 
past.  We  have  strong  grounds  for  belief  that  that  will  be  the  case 
in  our  own  experience,  and  therefore  we  would  now  naturally 
select  the  table  by  amounts  in  preference  to  lives. 

Mr.  Craig  :  The  American  actuary,  Mr.  President,  is  nothing  if 
he  is  not  practical ;  and  while  a  great  deal  of  information  unques- 
tionably can  be  obtained  from  such  an  analysis  as  Mr.  Jones  has 
suggested,  I  doubt  whether  any  company  would  establish  any 
number  of  separate  premium  rates  based  upon  the  results  of  such 
an  analysis.  I  allude  generally  to  a  large  company  having  an 
aggregate  of,  say,  100,000  lives  insured;  so  that,  in  making  the 
subdivisions,  a  sufficient  number  would  still  remain  in  each  divi- 
sion for  the  law  of  average  to  operate  upon  and  satisfactory  results 
to  be  obtained.  Such  an  analysis  is  always  instructive,  but  even 
though  it  would  clearly  determine  that  there  were  essentially  dif- 
ferent rates  prevailing  among  different  occupations,  among  a  large 
number  of  lives,  it  would  not  be  practicable  for  a  small  company, 
or  a  company  having  only  a  comparatively  small  number  of  lives 
insured,  to  adopt  such  a  scale  of  premiums,  because,  on  account  of 
the  paucity  of  numbers,  the  same  results  would  not  be  obtained. 
And  my  special  object  in  speaking  of  this  subject  was  that  I  think 
probably  we  have  been  more  or  less  to  blame  in  speaking  so  much 
of  the  individual  equity  and  the  individual  reserve.  We  have 
sanctioned  it ;  we  have  countenanced  it,  and,  as  in  this  case  it 
goes  on  record — "the  individual"— it  is  that  idea  which  prevails 
throughout  the  country  and  is  established  in  the  halls  of  our  legis- 
latures, and  is  the  source  of  a  great  deal  of  the  evil  under  which 
we  are  suffering  to-day. 

Mr.  McClintock  :  Mr.  President,  if  there  is  nothing  particular 
before  the  house  excepting  reference  to  everything  that  has  been 
said  in  the  past  four  years,  I  would  like  to  say  a  word  about  a  re- 
mark made  by  Mr.  Craig  a  little  while  ago,  in  regard  to  charging 
the   expense   of  educating  each  new   applicant,   against  his  own 
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policy.  Now,  it  must  be  in  accordance  with  Mr.  Craig's  experience 
that  that  can  only  be  done,  if  it  is  done  at  all,  in  a  very  general  sort 
of  way.  It  was  remarked  only  a  little  while  ago  that  it  would  not 
be  exactly  right  to  give  credit  in  the  dividend  to  the  man  who  comes 
into  the  office  without  solicitation,  for  the  saving  of  the  cost  of  his 
education.     I  presume  that  even  Mr.  Craig  would  not  do  that. 

^Ir.  Craig  :  We  don't  see  many  of  them. 

Mr.  McClintock  :  And  then  it  is  barely  possible — I  have  heard 
that  it  sometimes  happens — that  different  agents  do  not  get  the  same 
rate  of  commission  on  the  same  kind  of  policy.  One  agent  may 
get  ten  per  cent,  commission,  and  one  twenty-five,  and  we  can't 
single  out  those  two  policies  on  which  different  rates  of  com- 
mission have  been  paid,  and  make  a  difference  in  the  dividends. 
And  then  again,  the  companies  are  not  always  very  scientific  in 
their  adjustment  of  commissions  on  different  kinds  of  policies,  and 
we  can  hardly  undertake  to  visit  the  sins  of  the  companies  upon 
the  individuals  in  those  cases  where  the  companies  pay  unduly 
large  commissions  on  a  particular  kind  of  policy.  On  the  other 
hand,  we  cannot  undertake  to  give  credit  for  something  saved 
where  the  commission  has  been  unduly  small.  These  are  the 
practical  dif^culties  in  carrying  out  Mr.  Craig's  suggestion.  But, 
apart  from  any  practical  difficulty,  there  is  a  very  strong  theoretical 
difficulty.  No  man  ought  to  be  educated  into  insuring  his  life  in 
a  given  company  at  the  expense  of  that  company,  for  that  man's 
benefit.  If  the  company  takes  to  proselyting  and  educating  people 
to  insure  their  lives,  it  is  for  the  company's  benefit.  If  it  is  not  for 
the  company's  benefit  to  educate  those  men,  the  company  has  no 
business  to  go  into  that  work.  The  risk,  when  it  is  secured,  be- 
longs to  the  company.  And  there  is  where  the  fallacy  comes  in  of 
giving  too  great  surrender  values.  Every  man  who  has  once  made 
his  bargain  to  pay  his  premium  has  no  right  to  a  surrender  value 
until  the  company  is  made  good  from  every  point  of  view  for  the 
damage  he  does  by  going  out.  I  see  no  harm  in  the  old  and 
general  practice  of  charging  the  expense  to  the  company  at  large. 

Mr.  Craig:  Between  Mr.  McClintock  and  myself,  on  that 
question,  there  stands  a  very  clearly  marked  line  of  demarkation. 
I  stand  upon  the  high  plane,  that  it  is  the  duty  of  every  man  who 
has  dependent  ones  looking  to  him  for  support,  to  insure  his  life 
for  their  benefit.  And  the  education  of  the  individual  up  to  the 
point  of  insuring  his  life,  is  a  just  and  legitimate  charge  against 
him.  I  bring  that  very  thing  home  to  myself.  Over  twenty  years 
ago,    I  was  rejected  in   making   an  application   for   insurance   on 
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my  life.  Within  the  past  three  years  an  agent  importuned  me  to 
renew  my  application,  not  in  the  same  company,  but  in  another. 
I  hesitated  about  doing  it.  The  same  fear  of  a  rejection  held 
possession  of  me.  But,  finally,  I  consented,  and  I  passed  without 
any  difficulty,  and  I  passed  the  second  time,  in  another  company; 
and  I  said  to  myself,  "That  man  is  entitled  to  all  the  commission 
that  the  company  will  pay  him,  for  educating  me  up  to  the  point 
of  knowing  that  I  could  be  insured."  Now,  that  was  only  one 
phase  of  the  question.  Take  another  man  who  has  steadily  and 
continuously  refused  to  insure  his  life,  whether  he  knew  he  was 
an  insurable  risk  or  not;  and  the  agent  who  has  educated  him  up 
to  the  point  of  duty  where  he  insures  his  life,  is  entitled  to  all  the 
commission  that  he  can  get,  and  it  is  a  proper  charge  against  that 
man.  Now,  I  speak  of  the  individual  here,  and  I  lay  myself  open 
to  the  same  charge  that  I  alluded  to  before  ;  but  I  mean  the 
average  class  charge  that  pertains  to  the  company  for  securing 
new  risks.  And  that  is  an  idea  that  I  cannot  get  out  of  my  mind.  I 
have  believed  in  the  beneficence  of  life  insurance  from  the  very  day 
that  I  became  connected  with  it  as  a  business,  and  I  have  always 
believed  that  if  you  could  only  divorce  the  business  element  from 
the  institution,  there  is  no  doubt  but  what  it  would  commend  itself 
as  one  of  the  very  best,  if  not  the  best,  institution  devised  by  the 
mind  of  man.  And  I  say  that  the  more  people  the  companies  can 
induce  to  insure,  the  greater  is  the  good  they  are  conferring  upon 
mankind ;  and  let  mankind  pay  for  it. 

Mr.  Bryant  :  Wouldn't  there  be  a  different  rate  of  reserve  in  every 
different  company  ? 

Mr.  Craig:  The  only  way  that  this  thing  could  be  brought 
about  would  be  by  a  change  of  basis  in  the  law  for  the  reserve, 
and  there  would  have  to  be  some  given  rate  of  initial  expense, 
permissible  by  law,  for  the  premiums  of  each  class.  In  the  case 
of  premiums  payable  uniformly  throughout  life  it  might  be  one- 
half,  or  the  whole  of  the  first  premium.  Now,  in  the  first  letter  of 
Mr.  Sprague,  in  this  volume  (and  I  think,  gentlemen,  you  would 
all  be  very  much  interested  ;  in  referring  to  this  volume,  there  are 
several  letters  and  discussions  of  this  question),  he  says:  "It  is 
quite  true  that  every  new  policy  effected  brings  a  new  partner  to 
share  in  the  profits;  but  the  new  partner's  share  in  the  profits  may 
be  so  arranged,  that  an  increased  rate  of  expenditure  incurred  in 
inducing  him  to  join  the  business  shall  not  prejudicially  affect  the 
interests  of  the  previous  members.  This  may  very  simply  be  done 
by  postponing  the  time  at  which  he  shall  be  admitted  to  participate. 
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or  by  providing  that  the  first  premium  (or,  if  necessary,  the  first 
two  years'  premiums)  paid  by  him,  shall  not  be  taken  into  account 
in  calculating  his  share  of  the  profits.  Suppose  that  the  expenses 
attaching  to  the  first  year's  insurance  are  so  heavy  as,  together 
with  the  current  risk,  to  absorb  the  whole  of  the  first  year's 
premiums.  All  that  would  be  necessary,  in  order  to  guard  against 
the  assured  suffering  any  diminution  of  profit  in  consequence  of 
a  large  increase  of  new  business  and  a  large  increase  in  the  total 
rate  of  expenditure  of  the  office,  is  to  provide  that  the  first  premium 
paid  by  each  new  member  shall  be  wholly  disregarded  in  all 
calculations  for  the  purpose  of  ascertaining  the  reserve  to  be  made 
for  the  liabilities,  the  surrender  value  and  the  division  of  profits." 
In  other  words,  if  a  man  insures  at  age  30,  and  pays  the  office 
premium  at  that  age,  for  all  purposes  the  reserve  shall  be  com- 
puted as  though  the  policy  were  issued  one  year  later,  at  age  31. 

Mr.  Bryant  :    What  was  the  date  of  the  article  ? 

Mr.  Craig  :    This  is  1876. 

Mr.  Bryant  :    In  187 1  Mr.  Sprague  discussed  that  question. 

Mr.  Whiting  :  It  seems  to  me  that  the  suggestion  of  Mr. 
Sprague,  which  is  now  very  ancient,  in  regard  to  treating  that 
money,  is  a  very  clear  one.  The  propriety  of  having  the  entering 
member  pay  a  sufficient  amount  to  cover  his  expenses,  in  order  that 
the  equity  between  himself  and  the  older  members  shall  be  kept 
properly  balanced,  is  an  unquestionable  one.  If  a  deficit  is  created, 
as  in  the  numerous  cases  which  arise,  about  the  fourth  year,  in 
which  the  man  dies  or  lapses — more  particularly  lapses — that  loss 
is  thrown  directly  onto  the  old  members. 

Now,  that  seems  to  me  all  wrong  ;  and  to  meddle  with  the  theory 
of  reserves,  in  order  to  get  around  that,  seems  to  me  very  much  like 
trying  to  cure  one  ill  by  bringing  about  another.  We  have,  in  this 
country,  within  the  last  fifteen  years,  seen  grow  up  a  number  of 
different  institutions  or  societies,  without  one  cent  capital,  coming 
into  .competition  for  insurance,  taking  it  from  us,  and  building  up 
something  of  a  surplus,  and  meeting  their  death-claims  up  to  a  cer- 
tain point ;  at  any  rate,  becoming  established.  How  do  they  do 
it  ?  They  were  met  by  the  same  difficulty  ;  they  had  to  pay  large 
sums  at  first — more  than  the  mortality  payment  of  the  individual 
would  meet  during  that  first  year.  They  simply  resorted  to  the 
expedient  of  asking  an  initiation  fee.  Now,  it  is  useless  to  talk 
about  the  popularity  of  that  thing.  Its  popularity  has  been  demon- 
strated— how  those  people  have  put  upon  their  books,  during  that 
period,  more  insurance  than  the  books  of  the  old  line  companies  ; 
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so  that  the  popularity  is  demonstrated  beyond  any  possibiHty  of 
question.  Now,  is  not  that  the  proper  way  for  the  companies  to 
get  together,  in  the  emergency  which  now  confronts  them,  and 
simply  put  on,  by  agreement,  an  initiation  fee  of  sufficient  size  to 
cover  this  deficit?  That  would  seem  to  be  the  proper  way  to  look 
at  it. 

Mr.  Messenger  :  Bearing  on  this  question  of  lives  and  amounts, 
one  point  comes  up  which  I  put  forward  more  in  the  shape  of  a 
question.  Let  us  assume  that  the  object  of  the  company  is  to  find 
out  results  in  dollars  and  cents.  Let  us  assume  that  results  ob- 
tained with  lives  as  a  basis,  and  results  obtained  with  amounts  as 
a  basis,  give  us  something  somewhat  different.  Let  us  assume 
that,  as  representing  the  actual  present  condition,  results  obtained 
with  amounts  as  a  basis  are  the  more  reliable.  The  question 
which  I  ask  is,  with  all  of  these  assumptions,  does  it  follow  that 
results  obtained  with  amounts  as  a  basis  are  better  to  use  in  judg- 
ing the  future  ?  The  reason  that  I  ask  it  is  that  I  rather  suspect 
that  the  results  which  are  obtained  with  lives  as  a  basis  are  not 
subject  so  much  to  variations.  Possibly  the  financial  conditions 
of  a  company  like  this  might  vary  so  in  the  course  of  ten,  twenty, 
thirty  or  forty  years  as  to  really  make  the  basis  of  lives  more  valu- 
able in  judging  the  future  than  amounts,  although  not  more  appli- 
cable from  the  standpoint  of  dollars  and  cents  in  obtaining  the 
actual  present  condition. 
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RATIOS    OF    MORTALITY    FOR    NUMBER    AND    AMOUNT.       ASA    S.    WING. 

Page  308,  Papers,  etc.,  No.  7. 
Mr.  Macaulay  :  If  I  am  in  order,  Mr.  Chairman,  I  would  like 
to  draw  attention  to  a  statement  which  I  made  at  our  last  meeting 
when  criticising  Mr.  Wing's  paper  on  "Ratios  of  Mortality  for 
Number  and  Amount."  I  then  pointed  out  that  tables  IV.  and 
v.,  as  given  in  the  paper,  are  inconsistent.  (See  page  408,  No.  8.) 
Mr,  Wing  has  now  drawn  my  notice  to  the  fact  that  the  tables  are 
not  supposed  to  cover  the  same  ground,  and  therefore  should  not 
agree.  I  find  that  the  error  was  my  own,  and  arose  from  my  mis- 
understanding the  title  to  table  v.,  which  is  as  follows:  "Ratio 
of  Actual  to  Probable  Deaths,  on  Number  and  Amount,  for  the 
Whole  History  of  the  Company  to  the  Close  of  each  Calendar 
Year."  I  had  not  realized  that  these  ratios  represent  the  accu- 
midated  experience  of  the  company  to  the  close  of  each  year,  and 
are  not  the  mere  tabulation  of  the  ratios  arising  from  the  isolated 
yearly  experiences  of  the  company  for  each  year  of  its  history,  as 
I  had  supposed.  There  is,  therefore,  no  inconsistency  whatever 
between  the  two  tables,  and  I  wish  to  withdraw  entirely  my  state- 
ment that  there  was  any  such. 
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Constitution  of  the  Acilakial  Society  of  America, 
AS  Amended  Seftemhek  30 rn,    1891. 

Article  I.  This  organization  shall  be  called  "The  Actuarial 
Society  of  America." 

Art.  II.  Object.  The  Actuarial  Society  of  America  has  for  its 
object  the  promotion  of  actuarial  science  by  personal  intercourse, 
presentation  of  appropriate  papers,  discussion,  and  such  other 
methods  as  may  be  found  desirable. 

Art.  III.  Membership.  The  membership  of  the  Society  shall 
consist  of  the  subscribers  and  of  such  other  persons,  connected 
with  actuarial  pursuits,  as  shall  be  duly  elected. 

Art.  IV.  Ofificers.  The  officers  shall  consist  of  a  President,  a 
first  and  a  second  Vice-President,  a  Secretary,  and  a  Treasurer. 

Art.  V.  Council.  The  officers,  with  ex-presidents  and  six  other 
members,  shall  constitute  the  Council.  At  the  first  election  of  mem- 
bers of  Council,  after  the  adoption  of  this  article,  two  members 
shall  be  elected  to  serve  for  three  years,  two  for  two  years  and  two 
for  one  year  ;  and  annually  thereafter  two  members  shall  be  elected 
for  three  years.  No  retiring  member  of  the  Council  shall  be  eli- 
gible for  re-election  at  the  same  meeting. 

Art.  VI.  Duties  of  Officers  and  Council.  The  duties  of  the 
officers  shall  be  such  as  usually  appertain  to  their  respective  offices. 
The  duties  of  the  Council  shall  be  in  general  to  manage  the  affairs 
of  the  Society  in  the  intervals  between  its  meetings,  to  call  meet- 
ings and  to  make  arrangements  for  the  same,  to  decide  upon  papers 
offered  for  reading  and  discussion,  and  to  pass  upon  candidates  to 
be  presented  to  the  Society  for  election. 

Art.  VII.  Election  of  officers  and  Council.  The  officers  shall 
be  elected  by  ballot  at  the  annual  meeting  for  the  term  of  one 
year.  The  President  and  Vice-Presidents  shall  not  be  eligible  for 
the  same  office  for  more  than  two  consecutive  years. 

Art.  VIII.  Meetings.  The  annual  meetings  of  the  Society 
shall  be  held  on  the  last  Thursday  of  April  in  each  successive  year. 
Other  meetings  may  be  called  by  the  Council  from  time  to  time, 
and  shall  be  called  by  the  President  at  any  time  upon  the  written 
request  of  ten  members  ;  twenty  days'  notice  of  such  meetings 
shall  be  given  by  the  Secretary. 
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Art.  IX.  Election  of  members.  All  candidates  for  membership 
shall  be  nominated  to  the  Council  by  at  least  two  members.  The 
name  of  any  candidate  which  shall  be  voted  against  by  two  mem- 
bers of  the  Council  shall  be  considered  as  withdrawn.  Each 
member  of  the  Council  shall  be  informed  by  the  Secretary  of  the 
names  of  candidates  at  least  ten  days  before  action.  Candidates 
recommended  by  the  Council  shall  be  balloted  for  by  the  members 
at  the  next  meeting.  Any  candidate  receiving  three-fourths  of  the 
votes  cast  shall  be  declared  elected. 

Art.  X.  Quorum.  Four  members  of  the  Council  shall  con- 
stitute a  quorum.  Ten  members  of  the  Society  at  any  duly  called 
meeting  shall  constitute  a  quorum. 

Art.  XI.  No  resolution  expressive  of  opinion  shall  be  enter- 
tained at  any  meeting. 

Art.  XII.  Amendments.  This  Constitution  may  be  amended 
by  an  affirmative  vote  of  two-thirds  of  the  members  present  at  any 
meeting  held  at  least  three  months  after  notice  of  such  proposed 
amendment  shall  have  been  sent  to  each  member  by  the  Secretary. 


By-Laws. 

As  AMENDED  AfRIL  27Tn,    1893. 


Art.    I. — Order  of  Business. 

At  the  meeting  of  the  Society  the  following  order  of  business 
shall  be  observed,  unless  the  members  vote  otherwise  for  the  time 
being  : 

1.  The  minutes  of  the  last  meeting  read  and  passed. 

2.  Summary  of  the  business  transacted  by  the  Council  since 
the  last  meeting  of  the  Society  presented  for  its  information  and 
approval. 

3.  Candidates  for  membership  considered  and  voted  upon. 

4.  Reports  of  Committees  and  of  Officers. 

5.  At  annual  meeting  election  of  Oificers  and  Council. 

6.  Unfinished  business  ;  new  business. 

7.  Reading  of  papers  prepared  for  presentation  to  the  Society. 

8.  Discussion  of  papers  presented. 

9.  Reading  of  a  summary  of  the  business  just  transacted  at  the 
meeting  for  correction  if  necessary. 

10.  The  Council  meetings  shall  proceed  in  this  order  as  far  as 
it  may  apply  to  them. 
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Art.  2. — Meetings  of  the  Council  shall  be  called  whenever  four 
members  of  the  Council  so  request,  but  not  without  sending  notice 
to  each  member  of  the  Council  ten  or  more  days  before  the  time 
appointed ;  such  notice  shall  state  the  subjects  intended  to  be 
brought  before  the  meeting,  and  should  other  matter  be  passed 
upon,  any  member  of  the  Council  shall  have  the  right  to  re-open 
the  question  at  the  next  meeting. 

Art.   3.  — Duties  of  Officers. 

The  President,  or,  in  his  absence,  the  next  Vice-President  in 
order,  shall  preside  at  meetings  of  the  Society  and  of  the  Council. 
At  the  Society  meetings  he  shall  vote  only  in  case  of  a  tie,  but  at 
the  Council  meetings  he  may  vote  in  all  cases. 

The  duties  of  the  Secretary  shall  consist  in  keeping  a  full  and 
accurate  record  of  the  proceedings  at  the  meetings  of  the  Society 
and  of  the  Council,  sending  out  calls  for  the  said  meetings,  and, 
with  the  approval  of  the  President  and  Council,  carrying  on  the 
correspondence  of  the  Society. 

The  Treasurer  shall  send  out  calls  for  annual  dues  and  acknowl- 
edge receipt  of  same  ;  pay  all  bills  approved  by  the  President  for 
expenditures  authorized  by  the  Society  or  the  Council ;  keep  a 
detailed  account  of  all  receipts  and  expenditures,  and  present  an 
abstract  of  the  same  at  the  annual  meetings,  after  it  has  been  audited 
by  a  Committee  of  the  Council. 

Art.  4. — Dues. 

Each  member  shall  pay  ten  dollars  upon  entrance,  and  a  like 
amount  at  each  annual  meeting  thereafter. 

It  shall  be  the  duty  of  the  Treasurer  to  notify  by  mail  any  mem- 
ber whose  dues  may  be  six  months  in  arrear,  and  to  accompany 
such  notice  by  a  copy  of  this  acticle.  If  such  member  shall  fail 
to  pay  his  dues  within  three  months  from  the  date  of  mailing  such 
notice,  the  Treasurer  shall  report  the  delinquent  to  the  Secretary, 
by  whom  his  name  shall  be  stricken  from  the  rolls  and  he  shall 
thereupon  cease  to  be  a  member  of  the  Society.  He  may,  however, 
be  reinstated  by  vote  of  the  Council,  and  upon  payment  of  arrears 
of  dues. 

Art.  5. — No  amendment  shall  be  made  in  these  By-Laws  except 
by  a  two-thirds  vote  of  the  members  present.  Any  proposed 
amendment  must  be  presented  at  a  meeting  of  the  Society,  and  a 
copy  of  the  same  sent  by  the  Secretary  to  each  member  at  least  ten 
days  before  the  next  regular  meeting,  at  which  the  vote  shall  be 
taken. 
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Abstract  from  the  Minutes  of  the  Annual  Meeting 

OF  the  Actuarial  Society  of  America,  held  in 

New  York,  on  Thursday  and  Friday, 

April  27TH  and  28th,  1893. 

Dining  Room,  Mills'  Building,  Broad  St., 

Thursday,  April  27th,   1893,  6.30  p.  m. 

The  meeting  was  called  to  order  by  the  President,  Mr.  David 
P.  Fackler. 

It  was  resolved  to  adjourn  as  to  business  until  Friday,  April 
28th,  10.30  A,  M.,  to  meet  in  the  Hall  of  the  New  York  Board  of 
Underwriters,  32  Nassau  St.  The  members  present  then  partici- 
pated in  a  dinner  given  by  the  New  York  and  Newark  members. 
After  dinner  the  President  spoke  as  follows  : 

President  Fackler's  Opening  Address 

AND    V^ALEDICTORY    ReMARKS. 


Gentleinen  : 

In  the  midst  of  this  Columbian  celebration  we  may  well  regret 
that  the  four-hundredth  anniversary  of  the  advent  of  civilization  to 
these  shores  witnesses  only  the  fourth  of  the  establishment  of 
our  Society,  which  is  one  of  the  necessary  incidents  of  enlightened 
progress. 

Life  insurance  in  this  New  World  has  grown  with  such  mar- 
velous rapidity  that  it  is  not  strange  some  tares  have  grown  up 
with  the  wheat ;  let  us  hope  and  work  to  the  best  of  our  ability 
that  the  tares  may  be  exterminated  before  a  revolutionary  spirit  is 
aroused  that  will  tear  up  some  wheat  along  with  the  tares. 

Many  have  cherished  great  hopes  that  our  organization  may  be 
the  means  of  bringing  about  some  beneficent  changes.  The  need 
of  some  reforms  is  universally  conceded  and  is  known  to  us  more 
fully,  probably,  than  to  any  others — we  alone  fully  understand  how 
much  expense  the  premiums  were  made  to  bear  and  how  much 
has  been  forced  upon  them,  and  we  should  do  our  best,  as  far  as 
opportunity  allows,  to  make  the  truth  known  and  appreciated  by 
all  who  are  responsible  for  the  present  state  of  affairs. 

It  is  our  duty  and  to  our  real  interest,  and  should  be  also  our 
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pleasure,  to  take  some  practical  part  in  the  direction  of  the  general 
course  of  the  great  and  beneficent  system  with  which  we  are 
connected.  The  strictly  mathematical  branch  of  our  duties  will 
not  suffer  by  doing  a  proper  share  in  all  things  that  tend  to  broaden 
our  minds.  The  best  work  in  any  specialty  is  generally  done  by 
the  men  of  the  widest  views.  Wc  have  had  many  excellent  and 
valuable  papers  on  mathematical  (picstions,  but  comparatively  few 
on  the  more  general  questions  in  the  business. 

Among  the  practical  questions  which  our  members  might  dis- 
cuss to  the  general  good  are  the  insurance  laws  of  the  various 
States.  Many  of  our  members  have  a  legal  education,  and  iicarly 
all  of  us  have  frequently  to  consider  (piestions  connected  with 
the  law.  There  is  no  other  organization  of  life  insurance  men 
so  cognizant  of  these  matters,  and  we  would  do  well  to  discuss 
them  here.  Among  our  professional  brethren  in  England  a  knowl- 
edge of  all  laws  related  to  insurance  is  considered  necessary  to 
membership  in  the  Institute. 

One  great  State  lately  enacted  a  codification  of  its  insurance 
law  so  full  of  crudities,  inconsistencies  and  absurdities  as  to  be  a 
disgrace  to  its  legislature,  and  has  now  added  some  changes  that 
make  "confusion  worse  confounded."  By  publicly  discussing  and 
exposing  such  things  we  may  do  our  part  toward  correcting  them 
or  preventing  their  repetition. 

I  think  we  may  all  congratulate  ourselves  that  the  establishment 
of  our  Society  has  given  us  our  proper  professional  standing  in  the 
insurance  world  and  before  the  public  generally,  and  we  may  ex- 
pect that  it  will  lead  to  yet  greater  advantage,  if  we  are  wise  and 
act  well  our  parts. 

Our  Constitution  wisely  provides  that  no  one  shall  hold  the 
office  of  president  for  more  than  two  consecutive  terms,  so  my 
presidency  must  expire  with  this  meeting,  and  in  this,  my  last  official 
utterance,  I  wish  to  say  that  whatever  of  credit  is  given  to  the 
individual,  sometimes  called  the  founder  of  this  Society,  should  be 
fully  shared  by  the  four  gentlemen  who  aided  his  efforts  ;  had  there 
been  any  petty  jealousy,  or  any  obstinate  insistence  on  individual 
plans,  nothing  might  have  been  effected,  but  vi^ith  their  cordial  and 
generous  co-operation  success  was  assured.  Ability  and  energy 
are  often  joined  with  a  cantankerousness  which  will  stand  aloof, 
or  oppose,  unless  its  own  views  are  adopted ;  and  men  who  wull 
w^ork  heartily  with  others  to  attain  a  common  desire,  though  the 
methods  may  not  entirely  suit  them,  deserve  to  be  remembered 
and  honored— for  the  man  who  happens  to  get  the  principal  credit 
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might  never  have  achieved  the  success  without  their  hearty 
accord. 

Allow  me  to  thank  you  all  again  for  the  compliment  of  election 
and  re-election,  and  wish  the  Society  a  bright  future  under  the 
member  you  may  elect  as  my  successor. 

Informal  speeches  were  made  by  the  members,  who  in  turn 
were  entertained  by  the  Alwyn  Glee  and  Banjo  Club. 

Adjourned  at  1 1  p.  m. 


Rooms  of  the  N.  Y.   Board  of  Underwriters, 
32  Nassau  Street, 

Friday,  April  28th,  1893,  10.30  a.  m. 

The  meeting  was  called  to  order  by  President  Fackler. 

Officers  and  members  were  present  during  the  sessions  as 
follows  : 

David  Parks  Fackler,  President;  Howell  W.  St.  John,  ist  Vice- 
President  ;  Emory  McClintock,  2d  Vice-President ;  Israel  C.  Pier- 
son,  Secretary  ;  Bloomfield  J.  Miller,  Treasurer.  Other  Members 
of  Council — Sheppard  Homans,  Geo.  B.  Woodward,  Wm.  McCabe, 
Clayton  C.  Hall,  Asa  S.  Wi\g.  Members — David  G.  Alsop,  Edwin 
W.  Bryant,  James  M.  Craig,  Joseph  A.  DeBoer,  Geo.  Ellis,  Robert 
G.  Hann,  Charles  Hildebrand,  Oscar  B.  Ireland,  Charles  N.  Jones, 
Geo.  H.  Kirkpatrick,  James  M.  Lee,  Charlton  T.  Lewis,  C.  A.  Love- 
land,  J.  B.  Lunger,  T.  B.  Macaulay,  E.  P.  Marshall,  W.  A.  Mar- 
shall, Jas.  Weir  Mason,  H.  J.  Messenger,  Jr.,  Walter  S.  Nichols, 
Sydney  N.  Ogden,  Max  H.  Peilkr,  C.  B.  Perry,  J.  G.  Richter, 
Edward  J.  Sartelle,  H.  W.  Smith,  J.  H.  Sprague,  E.  L.  Stabler, 
Wm.  E,  Starr,  Samuel  E.  Stilwell,  John  Tatlock,  Jr.,  Archibald 
A.  Welch,    Wm.  D.  Whiting. 

The  Secretary  read  a  summary  of  the  business  transacted  by  the 
Council  since  the  last  meeting  of  the  Society. 

On  the  recommendation  of  the  Council,  the  following-named 
gentlemen  were  unanimously  elected  members  of  the  Society. 

E.  Cosmao-Dumanoir,  Actuary,  "Compagnie  La  Nationale,"  Vice- 
President  of  the  "Institut  des  Actuaires  Franyais, "  Paris;  Leon 
Marie,  Actuary,  "Compagnie  Le  Phenix,"  Secretary  of  the  "Institut 
des  Actuaires  Fran9ais,"  Paris  ;  J.  Martin-Dupray,  Actuary,  "Com- 
pagnie d' Assurances  g^nerales,"  Paris;  Ernst  W,  Scott,  A.  I.  A., 
Managing  Director,  "  Algemeenc  Maatschappij  van  Levensverzeke- 
ring  en  Lijfrente,"  Amsterdam  ;  Gardner  L.  Plumley,  Ass't  Actuary, 
Home  Life  Ins.  Co.;  Alex.   G.  Ramsay,    F.  I.  A.,  President,  Canada 
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Life  Assurance  Co.,  Hamilton,  Ontario ;  William  B.  Paterson, 
F.  F.  A.,  A.  I.  A.,  Ass't  Actuary,  Norwich  Union  Life  Ins.  Co,, 
Eng.;  Geo.  Leslie,  Ass't  Actuary,  New  Zealand  Gov't  Life  Ins. 
Department,  Wellington. 

It  was  voted  to  print  the  Treasurer's  report  separately  for  the 
information  of  the  members. 

The  Society  then  proceeded  to  the  election  of  officers  and  mem- 
bers of  Council,  with  this  result : 

Howell  W.St.  John,  President;  Kmory  McClintock,  ist  Vice- 
President  ;  Bloomfield  J.  Miller,  2d  Vice-President ;  Israel  C. 
PxERSON,  Secretary  ;  Oscar  B.  Ireland,  Treasurer.  Members  of 
Council  for  three  years — Thos.  B.  Macaulay,  Daniel  H.  Wells. 

Moved  by  Mr.  Homans. 

Resolved,  that  the  hearty  thanks  of  this  Society  be  communi- 
cated by  the  Secretary  to  the  New  York  Board  of  Underwriters  for 
the  use  of  their  rooms.     Carried. 

The  Council  reported  that  they  had  received  an  invitation  to 
hold  the  Fall  meeting  in  Philadelphia.  On  motion  of  INIr.  Pierson, 
the  invitation  was  accepted. 

On  motion  of  Mr.  Hall,  a  vote  of  thanks  was  given  by  the 
visiting  members  to  the  New  York  and  Newark  members  for  their 
hospitality. 

The  Council  reported  that  they  withdrew  their  recommendation 
of  the  proposed  amendment  to  the  Constitution,  which  was  recom- 
mitted to  them  by  the  Society  at  the  Fall  meeting,  Oct.  13th  and 
14th,   1892. 

The  proposed  amendment  to  Art.  IV.  of  the  By-Laws,  after  a 
few  changes  had  been  made,  was  adopted  (see  Constitution  and 
By-Laws,  pages  162-164).    Add  the  following  words  : 

"  It  shall  be  the  duty  of  the  Treasurer  to  notify  by  mail  any 
member,  whose  dues  may  be  six  months  in  arrear,  and  to  ac- 
company such  notice  by  a  copy  of  this  article.  If  such  member 
shall  fail  to  pay  his  dues  within  three  months  from  the  date  of 
mailing  such  notice,  the  Treasurer  shall  report  the  delinquent  to 
the  Secretary,  by  whom  his  name  shall  be  stricken  from  the  rolls, 
and  he  shall  thereupon  cease  to  be  a  member  of  the  Society.  He 
may,  however,  be  reinstated  by  vote  of  the  Council,  and  upon 
payment  of  arrears  of  dues." 

Recess  till  2.30  p.  m. 
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Friday,  April  28th,   1893,  2.30  p.  m. 

Mr.  Fackler  in  the  chair. 

New  papers  were  then  presented.     See  pages  9-58. 

"  Simple  Endowments  and  Insurances  Involving  a  Return  of 
Premiums,  with  Simple  or  with  Compound  Interest."     D.  P.  Fackler. 

"A  Comparison  of  American  and  Australian  Mortality.  "  Richard 
Teece. 

"Retrospective  Forms  of  Valuation  in  Practice."  Max  H, 
Peiler. 

"  Farr's  Healthy  English  INIale  Life  Table — Four  Per  Cent." 
D.  I.  McG.  McKenzie. 

"Error  in  Age."     J.   G.   Richter. 

"The  Apportionment  of  Surplus  to  the  Holders  of  Completed 
Contracts.  '     Oscar  B.   Ireland. 

The  members  then  engaged  in  a  discussion  of  papers  which 
had  been  read  at  previous  meetings.     See  page  145. 

"Application  of  the  Contribution  Plan  to  the  Distribution  of 
Surplus."     Daniel  H.   Wells. 

"The  Proper  Basis  for  Surrender  Charges."  Joseph  H. 
Sprague. 

"  Mathematical  Principles  Involved  in  a  Mortality  Table 
Based  on  Lives  or  Amounts."     Walter  S.   Nichols. 

"Ratios  of  Mortality  for  Number  and  Amount."     Asa  S.  Wing. 

At  the  close  of  the  discussion,  the  term  of  office  of  Mr.  David 
P.  Fackler,  as  President,  having  expired  by  constitutional  limit, 
after  two  years  of  faithful  service,  Mr.  Howell  W.  St.  John,  the 
newly  elected  President,  assumed  the  duties  of  the  office.  In  ac- 
cepting the  office  and  acknowledging  the  honor,  he  said  : 

Mr.   St.    John's  Remarks. 

Mr.   President  and  Genllemeti   0/ the  Actuarial  Society  : 

I  am  sure  that  no  man  not  wholly  incapable  of  emotion 
would  fail  to  experience  sentiments  of  most  profound  gratitude  at 
the  reception  of  an  honor  so  great  and  yet  so  graciously  bestowed. 
I  trust,  gentlemen,  that  in  tilling  the  honored  position  to  which  it 
is  your  pleasure  to  advance  me,  you  will  not  expect  that  I  exhibit 
those  personal  graces,  the  tact  and  talent  for  administration,  with 
which  your  first  President,  Mr.  Homans,  is  so  generously  endowed, 
nor  the  acute  intelligence  and  far-reaching  and  progressive  views 
with  respect  to  the  future  of  this  Society,   which  are  possessed  by 


his  most  accomplished  successor,  President  Fackler.  BeHeve 
me,  I  would  not  venture  to  accept  the  Presidental  office  if  I  did 
not  believe  that  at  all  times  I  might  readily  command  your  earnest 
support  and  co-operation,  to  the  end  that  the  duties  and  obligations 
which  pertain  to  it  may  be  performed  to  your  utmost  satisfaction  : 
and  if  at  the  close  of  a  brief  period  of  service  I  should  fail  to  at- 
tain the  prize  which  I  most  covet,  brethren,  your  commendation, 
"Well  done,  good  and  faithful  servant,"  I  shall  at  least  carry  back 
into  the  ranks  the  comforting  reflection  that  I  had  done  my  best, 
my  very  best,  to  deserve  it.  (Applause.) 
Adjourned  at  4.30  i>.  m. 

ISRAEL  C.   PIERSON, 

Secre/ary, 
21  Cortlandt  Street,  New  York. 


PAPERS    AND    TRANSACTIONS. 

OCTOBER  19'"  AND  20'",  1893. 


The  Apportionment  of  Expenses  and  its  Relation 
TO  THE  Distribution  of  Surplus. 


WM.     E.    STARR. 

REFERRING  to  a  short  paper  read  by  me  before  the  Society  at 
its  annual  meeting  in  1890,  I  now  desire  to  reaffirm  the  vieAvs 
therein  expressed. 

Without  a  just  apportionment  of  expenses,  an  equitable  distribu- 
tion of  surplus  is  impossible. 

It  is  a  duty  of  actuarial  science  to  make  as  logical  provision  for 
the  apportionment  of  expeiises  as  for  the  performance  of  policy 
stipulations. 

Upon  the  natural  premium  plan,  the  net  premium  for  any  year 
is  simply  the  normal  death  cost  at  the  current  age  of  the  insured, 
paid  in  advance  ;  it  is  a  relative  measure  of  his  policy's  share  of 
the  company  funds  ;  the  insurance  being  pure  and  simple,  the  ex- 
penses are  homogeneous  ;  and  from  my  point  of  view,  the  only 
logical  provision  for  their  payment  is  a  percentage  of  the  premium. 

The  level  premium  plan  introduces  a  new  element  into  the 
premium,  a  new  proprietary  interest  in  the  company  funds,  and  a 
new  class  of  expenses,  which  may  be  called  investment  expenses. 

The  investment  expenses  should  be  paid  out  of  the  income  from 
investments,  just  as  they  would  be  if  the  investment  were  made  in 
a  savings  institution  or  trust  company  ;  and  the  only  premium  pro- 
vision for  expenses  proper  to  be  made,  is  a  percentage  of  the  normal 
death  cost  to  meet  insurance  expenses,  as  before. 

It  is  clear  to  my  judgment,  that  the  expenses  of  a  mutual  life 
company,  doing  business  upon  the  level  premium  plan,  should  be 
divided  into  two  classes,  antl  no  more  than  two  ;  and  that  they 
should  be  apportioned  and  paid  as  above  indicated. 
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But  I  would  first  exhaust  the  incidental  surplus  in  payment  of 
insurance  expenses,  as  this  is  virtually  buying;  new  business  with 
it,  with  the  least  possible  complication  of  accounts. 

It  is  not  important  to  construct  new  premiums,  specially 
adapted  to  this  scheme  of  apportionment,  because  it  is  not  the 
loading,  but  lliat  part  of  the  loading  which  is  retained  by  the  com- 
pany, and  not  returned  as  surplus,  that  determines  the  ap]>ortion- 
ment. 

A  level  net  premium  with  a  level  loading  cannot  be  so  con- 
structed as  to  adjust,  yearly,  the  claims  of  solvency,  death  cost,  and 
a  variable  amount  of  expense,  except  in  connection  with  a  proper 
distribution  of  surplus. 

In  the  paper  above  alluded  to,  I  explain  how  a  level  premium 
may  be  computed  so  as  to  answer  the  recjuirements,  approximately 
from  year  to  year,  and  in  the  end,  exactly,  if  the  policy  mature  as 
provided  in  the  contract.  Mr.  Walter  C.  Wright,  in  a  paper  read 
before  the  Society  three  years  ago,  gives  another  method  of  doing 
the  same  thing,  with  the  same  merit  and  the  same  defect.  Either 
would  leave  a  balance  of  underpaid  or  overpaid  expense  in  the  case 
of  a  prematurely  canceled  policy. 

I  will  now  show  how,  by  the  aid  of  what  I  shall  call  effective 
premiums  and  effective  initial  reserves,  in  connection  with  the  con- 
tribution dividend,  a  le's'el  premium  may  be  made  to  adjust  yearly 
all  the  claims  attaching  to  a  policy,  with  such  classification  and 
apportionment  of  expenses  as  I  advocate,  equitably  between  poli- 
cies of  different  classes,  and  between  polices  of  the  same  class,  that 
may  have  been  written  upon  different  premiums. 

The  two  illustrative  tables,  which  follow,  are  computed  upon 
the  Combined  Experience  Table  of  Mortality  and  four  per  cent,  in- 
terest, and  upon  the  assumption  that  fifty  per  cent,  of  the  normal 
death  cost  is  a  sufficient  provision  for  insurance  expenses.  They 
represent  two  20-year  endowment  insurance  policies,  each  for 
$10,000,  on  a  life  aged  50  years  ;  one  to  be  paid  for  by  continuous 
annual  premiums,  and  the  other  by  ten  annual  premiums. 

The  gross  premiums  are  not  prepared  by  any  definite  formula, 
because  in  this  scheme  it  is  only  necessary  that  the  premium  be 
ample. 

In  preparing  the  tables,  the  net  terminal  reserves  and  normal 
death  costs  are  first  computed  and  arranged,  and  half  the  death 
cost  for  each  year  is  entered  in  the  expense  column  ;  then  the  pres- 
ent worth  of  the  aggregate  of  these  three,  discounted  for  one  year. 


ns 


is  entered  in  the  proper  column,  as  the  effective  initial  reserve,  for 
each  year.  The  effective  premium  for  each  year  is  the  difference 
between  the  effective  initial  reserve  for  that  year  and  the  net  ter- 
minal reserve  for  the  next  preceding-  year.  The  dividends  are 
computed  upon  the  assumptions  that  interest  is  reaUzed  at  the  rate 
of  five  per  cent,  on  the  effective  initial  reserve,  and  that  it  takes 
half  of  one  per  cent,  to  pay  the  investment  expenses  ;  also,  that 
there  is  a  saving  of  twenty  per  cent,  of  the  death  cost,  and  ten  per 
cent,  of  the  provision  for  insurance  expenses. 

The  savings  on  account  of  mortality  and  expense  together 
amount  to  twenty-five  per  cent,  of  the  normal  death  cost.  So  the 
dividend  consists  of  half  of  one  per  cent,  of  the  effective  initial  re- 
serve, and  twenty-five  per  cent,  of  the  normal  death  cost ;  and  is 
increased  or  diminished  by  the  difference  between  the  actual  and 
the  effective  premium,  as  a  credit  or  debit  for  overpayment  or 
underpayment  of  premium. 

20- Year    Endowment    Insurance    Policy  for  $10,000. 

Age    50    Year.s.       Paid,  by     Annual    Premiums. 

Net  Premium,  $466.54.     Gross  Premium,  $580. 


Effective 
Preniiums. 

Effective 

Provision 

Normal 

Terminal 

Year. 

Initial 

for  Insurance 

Death 

Net 

Dividends. 

Reserves. 

Expenses. 

Cost. 

Reserves. 

I 

$540.63 

$540.63 

$77.06 

$154.11 

$331-09 

$80.59 

2 

542.33 

873.42 

78.82 

157.64 

671.90 

81.45 

3 

544.00 

1,215.90 

80.56 

161.  12 

1,022.86 

82.36 

4 

545-63 

1,568.49 

82.25 

164.50 

1,384.48 

^3-33 

5 

547-03 

1.931-51 

83-71 

167.43 

1.757-63 

84.49 

6 

548.38 

2,306.01 

85.11 

I  70.  2  2 

2,142.92 

85.70 

7 

549-48 

2,692.40 

86.25 

172.50 

2,541.34 

87.10 

8 

550-15 

3.091.49 

86.95 

173-89 

2,954.31 

88.78 

9 

550.47 

3.504.78 

87.29 

174.59 

3.383-09 

90.70 

10 

550.35 

3.933-44 

87.16 

174.31 

3.829.31 

92.90 

II 

549-75 

4,379-o6 

86.54 

173.08 

4,294.60 

95-43 

12 

548.36 

4,842.96 

85.09 

170.19 

4,781.40 

98.40 

13 

546.03 

5.327-43 

82.67 

165.34 

5,292.52 

101.94 

14 

542.36 

5.834-88 

78.86 

157-72 

5,831.70 

106.24 

15 

537-14 

6,368.84 

73-42 

146.84 

6,403.33 

III. 41 

16 

529  84 

6.933-17 

65-84 

131.67 

7,012.99 

117-75 

17 

519-93 

7,532-92 

55-53 

I  I  [.06 

7,667.65 

125.49 

18 

506.73 

8,174.38 

41.80 

83.60 

8,375-96 

135-04 

19 

489.31 

8,865.27 

23.68 

47-36 

9,148.84 

146.86 

20 

466.54 

9,615.38 

.... 

.... 

10,000.00 

161.54 
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20-Year    Endowment    Insurance    Policy  for  $10,000. 

Age  5o  Years.     Paid  p,y  Ten  Annual  Premiums. 

Net  Premium,  $702.25.    Gross  Premium,  $85o. 


Effective 

Provision 

Normal 

Terminal 

. 

Year. 

I 

KiltCCtl  vc 

Premiums. 

Initial 
Reserves. 

$774.43 

lor  Insurance 
E.xpenses. 

Death 
Cost. 

Net 
Reserves. 

Dividends. 

$774.43 

$75-07 

$150.13 

I580.  21 

$116.97 

2 

774.07 

1.354.28 

74.49 

148.98 

1,184.78 

119.94 

3 

772.86 

1,957.64 

73-44 

146.88 

1,815.63 

123.67 

4 

771-34 

2,586.97 

71.85 

143-69 

2,474.91 

127.51 

5 

769.00 

3>243-9i 

69.42 

138.84 

3.165.41 

131-93 

6 

765.89 

3-931-30 

66.18 

132-37 

3,890.00 

136.86 

7 

761.72 

4,651.72 

61.85 

123.69 

4,652.25 

142.46 

8 

756.15 

5,408.40 

56.06 

I  12.  12 

5,456.56 

148.92 

9 

749-08 

6,205.64 

48.71 

97-43 

6,307-73 

156.31 

10 

740.13 

7,047.86 

39-39 

78.77 

7,21  I. 61 

164.80 

II 

37-59 

7,249.20 

39.10 

78.20 

7,421.87 

18.21 

12 

36-97 

7.458.84 

38-45 

76.90 

7,641.84 

19-54 

13 

3591 

7.67775 

37-35- 

74.71 

7.872.80 

21.16 

14 

34.27 

7,907.07 

35-64 

71.27 

8, 116.44 

23.09 

15 

31.90 

8,148.34 

ZZ--^7 

66.35 

8,374.75 

25-43 

16 

28.61 

8,403.36 

29.75 

59-50 

8,650.24 

28.28 

17 

24.13 

8,674.37 

25.09 

50.18 

8,946.07 

31-78 

18 

18.16 

8,964.23 

18.89 

37-77 

9,266. 14 

36.10 

19 

10.30 

9.276.44 

10.70 

21.41 

9,615.38 

41.43 

20 

0.00 

9,615.38 

10,000.00 

48.08 

It  will  be  seen  that  a  limited  payment  policy  does  not  cease  to 
pay  expenses  vi^hen  it  ceases  to  pay  premiums  ;  also,  that  a  paid-up 
policy  may  still  have  a  small  effective  premium  to  be  supplied  from 
the  dividend. 

The  merit  I  claim  for  the  scheme  here  advocated  and  illustrated, 
is  that  it  taxes  every  policy-holder  for  insurance  expenses  in  exact 
proportion  to  his  pecuniary  interest  as  an  insurer,  and  for  invest- 
ment expenses,  in  exact  proportion  to  his  interest  as  an  investor; 
and  that  it  is,  therefore,  strictly  equitable. 

That  there  is  a  great  want  of  uniformity  in  the  apportionment 
of  expenses  by  different  companies  is  well  understood,  and  that 
there  is  a  general  desire  for  uniformity  and  equity  is  in  many  ways 
apparent. 

Several  schemes  of  reform  have  been  suggested,  two  or  three  of 
which  I  will  consider  briefly. 


A  percentage  of  the  gross  amount  insured  has  been  advocated 
by  several  actuaries  of  high  repute  as  a  measure  of  expense  charge. 

A  hypothetical  case  will  illustrate  my  view  of  the  kind  of  equity 
that  could  be  secured  in  this  way. 

Policies  for  the  same  amount  of  insurance,  which  would  be 
rated  alike  for  expenses  upon  this  plan,  are  really  inchoate  claims 
which  will  mature  after  very  different  intervals  of  tim.e  (though  any 
one  of  them  may  be  matured  at  any  time  by  a  contingency),  and 
their  current  values  are  very  different.  But  a  hypothetical  case 
without  the  contingency  feature  will  answer  the  present  purpose. 

Suppose,  then,  that  a  company  consisting  of  one  hundred  mem- 
bers, decides  to  go  into  liquidation,  no  matter  why,  and  no  matter 
what  may  have  been  its  business.  Suppose  the  company  to  have 
assets  sufficient  to  pay  one  thousand  dollars  at  the  end  of  each  year 
for  one  hundred  years,  without  interest.  Suppose  the  respective 
pecuniary  interests  of  the  several  members  to  be  such  as  to  be 
satisfied  each  by  a  bond  for  one  thousand  dollars,  payable  without 
interest,  at  the  end  of  each  year,  respectively,  from  one  year  to  one 
hundred  years.  Again,  suppose  that  a  contribution  of  one  dollar 
per  year  from  each  member  pending  the  maturity  of  his  claim,  will 
pay  the  expense  of  administering  the  assets. 

The  settlement  having  been  effected  in  accordance  with  these 
hypotheses,  let  us  compare  the  status  of  the  first  with  that  of  the 
last  maturing  bond,  at  their  respective  dates  of  maturity. 

The  holder  of  the  first  maturing  bond,  one  year  after  its  issue, 
receives  one  thousand  dollars,  having  paid  one  dollar  for  expenses. 

The  holder  of  the  last  maturing  bond,  one  hundred  years  after 
its  issue,  receives  one  thousand  dollars,  having  paid  one  hundred 
dollars  for  expenses  without  interest ;  but  allowing  him  four  per 
cent,  interest,  his  expense  payments  amount  to  twelve  hundred  and 
thirty-seven  dollars. 

Further  comment  does  not  seem  necessary. 

Another  scheme  of  reform  that  has  able  advocates,  is  to  collect 
the  expense  of  procuring  new  business  from  incoming  members,  as 
being  more  for  their  benefit  than  for  the  benefit  of  the  existing 
membership. 

To  this  I  answer,  that  perhaps  the  greater  jKirt  of  what  is  called 
expense  of  procuring  new  business,  is  really  expense  of  seeking 
business  which  is  never  secured,  and  that  it  would  be  a  hardship 
to  charge  it  upon  that  which  is  secured  ;  and  perhaps  the  greater 
part  of  the  remainder  is  expense  of  keeping  risks  out  of  other  com- 


panics  where  the  same  benefits  would  be  secured.  At  all  events, 
the  expense  is  incurred  by  the  old  memljership  before  the  advent 
of  the  incomer,  and,  therefore,  not  properly  chargeable  to  him. 

Another  scheme  is  that  of  Mr.  Walter  C.  Wright  for  the  distribu- 
tion of  incidental  surplus,  for  which  he  claims  marvelous  merit. 
He  says  :  "  //  wi7i  be  each  member's  natural  right  and  interest  to  have 
his  share  of  it  based  on  the  sum  0/  his  and  the  company's  mutual  and 
computed  obligations  to  each  other,  because  this  will  bring  him  the 
largest  share  of  it  in  dollars  and  cents,  which,  and  not  tJie  rnode  of  its 
production,  is  his  substantial  concern. " 

If  Mr,  Wright  will  explain  how  his  method  of  distribution  gives 
to  each  member  a  larger  share  than  would  otherwise  come  to  him, 
I  will  be  an  early  advocate  of  its  adoption,  and  will  willingly  forego 
the  use  of  incidental  surplus  for  the  payment  of  expenses. 
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The  Influence  of  the  Age  at  Entrance  on  the 
Force  of  Selection. 


THOMAS    B.     JIACAULAY. 


THE  importance  of  selection,  both  favorable  and  adverse,  as  a 
factor  in  determining-  what  is  to  be  the  mortality  experience 
of  any  company  is  now  well  recognized.  In  one  form  or  other 
it  meets  the  actuary  at  every  turn.  Its  nature  and  influence  have 
been  found  to  vary  with  many  circumstances,  such  as  the  duration 
of  the  assurance,  the  kind  of  policy,  the  amount  assured,  the  rate 
of  discontinuance,  and  the  sex.  In  this  paper  I  propose  to  deal 
with  only  one  of  its  phases,  the  connection  between  the  age  at  entry 
and  the  intensity  of  the  force.  This  aspect  of  the  case  has  already 
been  investigated  by  able  hands,  who  have  recorded  the  results  of 
their  labors  chiefly  in  the  Journal  of  the  Institute  of  Actuaries. 
But,  although  the  ground  has  thus  been  well  worked  already,  I 
venture  to  think  that  it  is  not  yet  exhausted,  and  that  further  tillage, 
especially  in  some  of  the  corners,  may  produce  another  crop  of 
useful  information. 

The  subject  is  by  no  means  a  merely  theoretical  one  as  may  at 
first  sight  be  supposed.  There  are  important  practical  questions 
depending  on  it  for  an  answer.  We  may,  for  instance,  be  asked 
whether  the  companies  are  safe  in  accepting  freely  young  and 
immature  lives,  aged,  say,  sixteen  to  twenty-three.  Are  these 
persons  as  a  class  likely  to  prove  desirable  risks,  in  view  of  the 
fact  that,  at  the  time  of  entrance,  the  constitution  and  habits  are 
comparatively  unformed  and  the  family  history  usually  not  devel- 
oped.-* Then,  again,  a  similar  problem  arises  in  connection  with 
those  who  secure  assurance  at  advanced  ages,  say  si.xty,  sixty-live, 
or  seventy.  Is  there  nt)t  reason  to  fear  that  the  few  risks  we  obtain 
at  these  ages  do  not  represent  the  fair  average  of  the  community, 
and  that  many  of  the  policies  are  in  reality  speculative  ventures  on 
the  part  either  of  the  assured  themselves,  or  of  their  relatives  or  cred- 
itors.-' A  man  at  forty  assures  his  life  to  protect  his  wife  and  children 
or  to  provide  for  the  wants  of  his  own  old  age.  But  have  these  con- 
siderations the  same  weight  with  the  average  middle-class  man  of 
sixty  or  sixty-five.-*     His  children  are  probably  grown  to  manhood 
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or  womanhood,  and  the  necessity  of  protecting  them  has  ceased 
entirely,  or  at  least  been  much  diminished.  As  for  an  investment  for 
himself,  the  time  ag-ainst  which  he  should  have  provided  is  already 
upon  him  and  the  accumulating  period  of  his  life  is  largely  past, 
lie  is  no  longer  as  vigorous  and  energetic  as  formerly,  and  his 
earning  powers  are,  frequently,  diminished.  And,  concurrently  with 
the  decrease  in  his  ability  to  purchase  assurance,  there  is  a  great 
increase  in  the  cost  of  that  assurance  owing  to  his  advancing  years. 
Even  if  he  be  able  to  pay  the  premiums  at  present,  it  is  but  a 
question  of  a  very  few  years  when  he  must  inevitably  cease  to  be 
a  wage  earner,  and  if  the  policy  is  to  be  continued  thereafter  it 
must  be  by  others.  If  the  supposition  be  correct  that  the  policies 
applied  for  at  these  ages  are  largely  speculative  in  character,  they 
are  not  likely  to  prove  profitable  to  the  companies.  These  and 
similar  problems  can  only  be  solved  by  an  appeal  to  actual  expe- 
rience. 

In  his  essay,  "On  the  Rate  of  Mortality  among  Assured  Lives,  as 
influenced  by  the  Duration  of  the  Assurance"  (J.  I.  A.,  xv.,  328), 
Mr.  T.  B.  Sprague  has  analyzed  the  materials  composing  the  H"^' 
table  according  to  age  and  years  of  assurance,  comparing  the  actual 
deaths  with  those  expected  by  the  H^'  table  itself,  the  Seventeen 
Offices  and  the  Peerage  Males.  He  has  brought  into  clear  relief  the 
rates  of  mortality  prevailing  among  lives  of  the  same  age  but  assured 
under  policies  of  different  durations.  To  do  this  he,  of  necessity, 
based  his  groupings  on  the  present  ages  and  not  on  the  ages  at  en- 
trance, and  we  are  thus  unable  to  follow  the  experience  of  any  one 
group  of  entrants  throughout  their  entire  course.  Our  object  at 
present  is  not  to  ascertain  the  effect  of  the  duration  of  the  policy 
on  the  mortality  at  each  age,  but  rather  to  find  out  to  what  extent 
and  for  how  long  there  is  a  difference  between  the  effects  of  selec- 
tion in  various  groups  of  entrants.  It  cannot  be  denied  that  the 
lives  assured  in  one  company  may  be  permanently  of  a  different 
quality  from  those  assured  in  another,  and  we  have  no  right  to  say 
that  this  may  not  also  be  true  of  one  group  of  entrants  as  distin- 
guished from  another,  even  though  they  be  in  the  same  company. 
A  division  on  the  basis  of  age  at  entry  is  the  only  way  by  which 
the  facts  can  be  ascertained. 

Mr.  George  King  has  also  analyzed  the  experience  of  the 
Twenty  British  Offices,  and  compared  it  with  the  Healthy  English 
table,  arranging  the  materials  according  to  age  at  entry  (J.  I.  A., 
xix. ,  395).     I  extract  the  following  summary  : 
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Percentage  which  Actual  Deaths  in   H^'  Experience  are  of  those 
Expected  by  the  Healthy  English  Table  (King). 


Percentage  which  Actual  Deaths  are  of  those 

Expected. 

V             f 

Assurance. 

Ages  at  Entry, 
20  to  35. 

Ages  at  Entry, 
40  to  50. 

Ages  at  Entry, 
55  to  65. 

All  Ages  at 
Entry. 

O 

46.80 

45.67 

46.47 

46.39 

1 

72.20 

75-43 

86.34 

75  40 

2 

94.40 

97-15 

91.79 

94.90 

3 

101.65 

112.73 

II7.I3 

108.00 

4 

118.98 

118.45 

114. 41 

117.99 

5 

III. 95 

117-31 

I02.20 

III. 98 

6 

114.38 

125-59 

III. 18 

117.68 

7 

110.89 

122.69 

126.62 

118.26     ! 

8 

III. 47 

122.53 

121.  14 

117.45 

9 

112.44 

129.  10 

115.05 

1 19. 1 1 

lO  to  14 

124.64 

131.64 

120.63 

126.49 

15  to  19 

134.51 

132.34 

106.04 

127.44 

20  to  24 

137-23 

I  16.  2  1 

)          ••• 

123.52 

25  to  29 

132.44 

I       119-27 

y  114.08 

122.86 

30  &  over. 

116.98 

1          .... 

)    .... 

117.76 

Total     ) 
Duration,  j 

II2.18 

1 1 7. 6 1 

IIO.OI 

113-94 

In  order  that  we  may  better  grasp  the  signiticance  of  this  table,  I 
have  added  to  Mr.  King's  figures  the  percentages  for  the  whole  dura- 
tion of  the  various  groups  of  policies.  So  far  as  these  statistics 
teach  us  anything  of  the  influence  of  the  age  at  entrance  on  the 
force  of  selection  they  indicate  that  the  departure  from  the  normal 
standard  is  greater  among  those  who  enter  in  middle  adult  life  than 
among  those  entering  either  earlier  or  later.  This  would  be  a  sur- 
prising result  and  one  opposed  to  all  our  preconceived  ideas.  We 
will  return  to  the  subject  later,  but  may  point  out  here  that  the 
groupings  of  ages  in  this  table  are  so  broad  that  any  peculiarities 
which  might  have  been  observed  in  connection  with  the  very 
young  and  the  very  old  entrants  alone,  are  not  brought  into  promi- 
nence. 

Messrs.  Sprague  and  King  have  both  worked  out  the  premiums 
required  for  the  assurance  of  recently  selected  lives  based  on  a  re- 
arrangement of  the  H^'  materials  into  a  series  of  "Select"  tables. 


i8o 


Their  conclusions  were  as  follows  (J.  I.  A.,  xxii.,  408)  : 

Net  Annual  Four  Per  Cent.   Premiums  Reolired  for  a 
Whole  Like  Policy  of  $1,000. 


Sprague. 

Aji^e  at  Entry. 

H^i. 

ir  • 

iving. 

"  1876." 

"Select." 

15 

$10.52 

$11.88     ; 

20 

12.45 

$14.11 

$13-30 

13-91       ; 

23 

14.28 

15-32 

15.17 

15.09       [ 

30 

16.69 

17.18 

17.15 

17-14       1 

35 

19.69 

19.64 

19  76 

19.92 

40 

23.52 

23.25 

23.65 

23.61 

45 

28.65 

28.96 

29.14 

28.51      ! 

50 

35-42 

33-70 

34-33 

34.88 

55 

44.58 

42.70 

43-50 

43-58 

60 

57-15 

52-31 

5634 

55-41 

65 

74.27 

62.70 

66.37 

71.38 

70 

98.66 

89.30 

93-53 

75 

132.99 

106.66 

121.63 

1 

It  is  not  necessary  to  discuss  here  the  methods  by  which  these 
results  were  obtained.  It  is  sufficient  to  note  that  they  all  agree 
that  while  the  H"^'  premiums  are  about  correct  at  ages  35  to  45  they 
are  insufficient  at  the  younger  ages,  and  more  than  sufficient  at  the 
higher.  This  is  what  we  would  anticipate.  It  is  due  mainly  to 
the  fact  that  by  combining  all  the  lives  into  one  table,  regardless  of 
the  age  at  entry,  the  subsequent  rates  of  mortality  among  those  who 
entered  early  in  life  are  lowered  by  being  mixed  with  the  more 
favorable  rates  prevailing  among  the  freshly  selected  lives  who 
entered  at  the  older  ages,  while  the  rates  among  those  \vho  entered 
late  in  life  are  raised  by  being  mixed  with  the  heavy  mortality 
among  those  who  entered  at  the  younger  ages  and  had  been  long 
assured.  It  will  be  noticed  that,  at  the  ages  under  thirty.,  the  insuffi- 
ciency of  the  H^'  premiums  is  marked.     The  point  is  important,  and 


although  it  is  not  wholly  or  even  chiefly  due  to  selection,  it  is  well 
to  remember  that  if  the  total  experience  of  any  company  is  to  con- 
form exactly  to  the  data  on  which  the  H^'  table  is  founded,  the 
actual  deaths  falling  in  amongst  the  lives  admitted  at  the  younger 
ages  will,  of  necessity,  exceed  the  number  predicted  by  the  H" 
table  for  the  ages  through  which  those  lives  will  run.  And  the 
same  is  true  of  any  similar  standard. 

Mr.  ^IcClintock  in  his  recent  essay  "On  the  Effects  of  Selec- 
tion,'' has  presented  a  number  of  important  tables,  dividing  the  ages 
at  entrance  into  four  groups  and  comparing  the  actual  number  of 
deaths  in  each  year  of  assurance  with  the  number  expected  by  the 
Healthy  English  (males)  standard.  As  his  paper  is  now  before  you 
I  will  not  refer  to  it  in  detail,  but  merely  give  some  summaries 
which  I  have  deduced  from  his  tables. 


Percentage  which  Actual  Deaths  in  H'^'  Experience  are  of  those 
Expected  by  the  Healthy  English  Table  (McClintock). 


Percentage  which  Actual  Deaths  are  of  those  Expected. 

Year  of 

Assurance. 

Ages  at  Entry, 
28  and  Under. 

Ages  at  Entry, 
29  to  42. 

Ages  at  Entry, 
43  to  56. 

Ages  at  Entry, 
57  and  Over. 

All  Ages  at 
Entry. 

O 

I 

33-9 

81.5 

49-3 

68.9 

50.1 

77-9 

44.2 
86.3 

45-9 

75-7 

2 

97-4 

91.4 

101.8 

93-2 

95-4 

3 

0-3 

93-0 
80.4 

105.5 
81.2 

113-5 

89.7 

117. 1 
90.4 

107. 1 
84.4 

4-5 

II3-7 

116. 1 

1 1 9. 1 

109. 1 

II5-5 

6-IO 

115. 0 

1 1 7. 9 

125.4 

120.3 

120. 1 

Over  lo 

128.5 

127.7 

123.6 

132.0 

125.2 

Total, 

109. 1 

1 14.2 

117. 6 

1 1 1.4 

114. 3 

l82 

Turning  now  to  the  other  tables  analyzed  by  Mr.  McClintock 
we  find  tlie  following  : 

Comparison   between    the    Total   Actual    Deaths  among   Various 

Groups  of  Entrants  and  the  Expected  Number  according 

TO   the   Healthy   English   Table. 


Material. 


Percentage  which  Actual  Deaths  ark  ok 
THOSE  Expected. 


Ages  at 
Entry, 
28  and 

Under. 

Aj3;es  at 
Entry, 
29  to  42. 

122.0 

II9.5 

93-0 

105.9 

120.2 

I18.I 

109. 1 

114. 2 

103.4 
89.0 

125.9 

84.1 

92.9 
93-1 
91-5 

78.6 

90.6 
96.1 

88.7 
116.  7 

1 12.4 

103.  I 

108.8 

I  I  6.0 

98.2 

87.2 

85.2 

95-4 

144.0 

124.4 

128.7 

108.9 

127.4 

1 1 7.0 

118.6 

125.3 

Apjesat 
Entry, 
43  to  56. 


Ages  at 
Entry, 
57  and 
Over. 


All 
Ages  at 
Entry. 


Equitable 

Seventeen  Offices,  Town  Males. . 

do  do       Country  do  .  . 

Twenty  Offices,  Healthy  Males. . 

Twenty-three  German  offs.,  Males 

Mutual  of  New  York 

Thirty  Amer.  Offices,  Males,  lives 
do.  do.    amounts 

Mutual  Benefit 

Amicable.  .    

Scottish  Amicable,  Males 

Gotha,  Males 

Connecticut,  Males 

Washington 

Twenty  Offices,  Healthy  Females 

Thirty  Amer.Offices,  Females,  lives 

do.  do.        amounts 

Gotha,  Females 


II 7. 6 

126.3 

130.2 

II 7. 6 

143-6 

88.8 

99.8 

102.4 

99.6 

131-9 

III. 6 

128.6 

93-0 

105.3 
1 10.4 
92.6 
104.0 
II7-3 


103.2 

103.6 

114. 1 

I II. 4 

138-4 

88.9 

94.1 

95-7 

96.4 

108.8 

105. 1 

122.8 

86.1 

106.0 

92-3 

95-6 

no.  5 

112. 3 


1 17. 2 
no.  I 
121.3 

114.3 
130.7 

86.4 
93-8 
97.6 

93-0 
118.0 
107. 1 
120.2 
90.6 
98.1 
no.  7 
107.6 

115-3 
III.  I 


This  tabulation  brings  to  light  the  remarkable  fact,  that,  without 
an  exception,  the  experiences  on  male  lives  showed  on  this  basis  an 
abnormally  heavy  mortality  in  the  group  which  entered  at  ages  43 
to  56,  every  one  of  the  tables  giving  a  percentage  in  this  column 
in  excess  of  that  prevailing  in  the  company  or  companies  as  a 
whole,  as  shown  in  the  last  column.  It  will  further  be  noticed 
that  in  nine  out  of  the  fourteen  experiences  on  males  the  percent- 
age is  higher  in  this  column  than  in  any  of  the  other  groups,  thus 
indicating  that  adverse  selection  is  more  powerful  among  those 
who  assure  between  ages  40  and  55  than  among  those  who  enter 
at  any  other  period  of  life.      The    teaching   in    this    direction   is 
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emphatic  and  in  accordance  with  Mr.  King's  deductions.  But, 
before  we  accept  these  views  as  final,  we  will  do  well  to  examine 
carefully  the  foundation  on  which  they  rest. 

There  can  be  no  doubt  but  that  a  comparison  of  actual  deaths 
with  those  expected  by  a  standard  table  is  the  most  graphic  manner 
of  showing  the  effects  of  selection,  but  it  is  essential  that  the  table 
chosen  shall  itself  be  a  correct  index  of  the  normal  rate  of  mortal- 
ity which  would  prevail  among  assured  lives  were  the  disturbing 
element  of  selection  in  its  various  forms  removed.  Mr.  King  and 
Mr.  McClintock  have,  as  we  have  seen,  chosen  for  this  purpose 
Dr.  Farr's  Healthy  English  table  (males),  which  is  based  on  the 
registration  returns  of  sixty-three  of  the  most  healthful  districts  of 
England.  There  is  much  to  be  said  in  favor  of  this  standard, 
and  the  mere  fact  of  its  being  selected  by  two  such  authori- 
ties is  in  itself  a  high  recommendation.  It  is  also  an  important 
consideration  that  its  adoption  enables  us  to  compare  any  new 
results  with  those  already  obtained  by  these  previous  workers. 
Nevertheless,  I  have  been  reluctantly  compelled  to  doubt  its  relia- 
bility. The  conclusions  which  we  have  just  drawn  by  its  aid 
have  themselves  a  suspicious  look  on  their  very  face.  By  what 
process  of  reasoning  can  we  convince  ourselves  that  adverse 
selection  is  most  powerful  and  medical  selection  least  efficient  at 
those  ages  when  the  constitution  and  habits  of  the  applicants  are 
well  formed,  the  family  history  well  developed  and  therefore  a 
more  reliable  guide,  and,  not  least  important,  when  the  rate  of  dis- 
continuance is  less  than  with  young  lives.?  Is  the  adverse  entrance 
selection  so  strong  that  it  more  than  overcomes  the  greater  facilities 
for  forming  a  correct  medical  estimate  of  the  lives  and  more  than 
compensates  for  the  lessened  damage  from  subsequent  withdraw- 
als ?  It  is  difficult  to  believe  that  this  can  be  so,  and  we  are  forced 
to  look  with  doubt  on  the  test  by  which  such  conclusions  are 
brought  out.  If  the  table  which  has  been  adopted  as  the  standard 
has  any  weakness,  it  is  necessary  to  understand  it  clearly  so  as  to 
make  the  proper  allowances  or  corrections.  An  examination  of  Mr. 
King's  comparison  of  mortality  tables  (J.  I.  A.,  xix.,  389)  shows 
that  at  ages  40  to  60,  and  at  these  ages  alone,  the  Healthy  English 
death  rate  is  much  lower  than  that  of  any  one  of  the  other  eight 
tables  quoted.  And  these  are  the  ages  at  which  we  have  already 
noticed  the  apparently  abnormal  results.  The  following  re-ar- 
rangement of  Mr.  King's  comparison  may  enable  us  to  understand 
better  the  character  of  the  table. 
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Number  of  Deaths   Expected  by  the  Healthy  English    Tahle  for 
EVERY  loo  Deaths  Expected  hy  other  Tahles. 


Table. 


AQES, 


*6  t** 


English  No.  ) 
3,  Males..  | 
Peerage,  Males 

H''''> 

H^' 


85 

69 

73 
109 


83 

81 

79 
113 


80 

97 

90 

104 


76 

100 
84 
96 


77 

81 

84 

86 

90 

105 

103 

91 

91 

94 

80 

85 

87 

85 

85 

82 

87 

87 

86 

85 

93 

73 
89 
89 


Probably  the  best  test  which  can  be  applied  to  the  Healthy- 
English  table  is  the  comparison  with  the  English  table  No.  3.  If 
the  latter  be  on  the  whole  a  correct  index  of  the  mortality  prevail- 
ing in  the  general  population  of  England,  then  it  may  reasonably 
be  supposed  that  the  death  rate  in  the  most  healthful  sections  fol- 
lows somewhat  the  same  curve.  If  the  improvement  in  the  mor- 
tality be  not  uniform,  or  nearly  so,  at  all  ages,  we  would  expect  the 
departure  from  this  rule  to  be  in  the  nature  of  a  favorable  deviation  in 
young  adult  life  rather  than  in  middle  age.  Any  advantages  which 
one  locality  may  have  over  another,  either  as  regards  sanitary  condi- 
tions, salubrious  surroundings  or  absence  of  unhealthful  occupations, 
would  probably  show  themselves  chiefly  in  a  reduction  of  the  deaths 
from  zymotic  diseases  and  consumption,  both  of  which  form  a 
larger  proportion  of  the  mortality  in  early  manhood  than  after- 
wards. If  it  be  objected  that  the  country  districts  are  less  subject 
than  the  crowded  cities  to  diseases  attendant  on  poverty,  it  may  be 
pointed  out  that  consumption  and  zymotic  affections  are  the  most 
important  of  these  very  diseases.  If  again  it  be  claimed  that  the 
inhabitants  of  the  healthful  sections  are  not  only  uninfluenced  by 
poverty  but  also  uninfluenced  by  the  business  and  other  worries  of 
life,  we  may  be  excused  if  we  doubt  the  fact.  But  even  if  it  were 
true  it  must  not  be  forgotten  that  a  table  which  is  limited 
to  some  favored  classes  or  occupations  would  not  be  a  suitable 
standard,  for  what  we  desire  to  know  is  the  rate  of  mortality  pre- 
vailing in  a  mixed  community  corresponding  as  nearly  as  possible 
to  the  risks  of  a  life  company  but  unaffected  by  any  form  of  selec- 
tion. It  is  the  influence  of  selection,  and  not  that  of  occupation 
or  residence,  that  we  are  investigating.     The  very  noticeable  dip 
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which  takes  place  between  ages  35  and  65  in  the  ratio  which  the 
Healthy  English  death  rate  bears  to  that  of  the  English  table  No.  3, 
can  hardly,  I  think,  be  explained  satisfactorily.  The  same  dip  will 
be  observed  in  the  ratios  to  the  Peerage  table  between  ages  40 
and  60.  The  peculiarity  will  also  be  noticed  in  its  relation  to  the 
l_jM(5)  i^\)\q^  from  45  to  65.  I  cannot  but  think  that  the  mortality 
actually  prevailing  in  the  healthful  sections  of  the  country  bears  a 
comparatively  even  ratio  throughout  life  to  that  expected  by  the 
English  table  No.  3,  and  that,  consequently,  the  Healthy  English  table 
is  at  fault  during  the  latter  half  of  active  adult  life.  And  we  will  not 
wonder  at  this  when  we  remember  the  great  difficulties  in  the  way  of 
obtairang  a  correct  statement  of  the  deaths  properly  chargeable 
to  sixty-three  scattered  parishes,  in  view  of  the  continual  movement 
of  population  and  the  tendency  among  persons  suffering  from 
chronic  diseases  to  remove  to  the  hospitals  in  neighboring  cities. 
There  is  much  truth  in  the  remark  of  Mr.  A.  H.  Bailey  (J.  I.  A., 
xix. ,  408):  "With  regard  to  the  English  mortality  tables  which 
Mr.  King  has  included,  he  did  not  think  it  was  generally  under- 
stood how  theoretical  these  tables  are.  He  believed  the  raw 
materials  of  the  second  and  third  English  tables  have  never  been 
])ublished.  The  raw  materials  of  the  first  are  to  be  found  in  the 
fifth  report  of  the  Registrar  General  and  exhibit  very  remarkable 
fluctuations.  These  were  summarily  disposed  of  and  Gompertz' 
hypothesis  applied  to  bring  out  a  uniform  table  which  may  show 
the  general  mortality  of  the  country  well  enough,  but  is  not  to  be 
depended  upon  for  particular  periods  of  life. '"  This  criticism  applies 
with  vastly  greater  force,  however,  to  a  table  founded  on  a  portion 
only  of  the  pojiulation  than  to  one  founded  on  the  whole. 

This  unfavorable  opinion  regarding  the  relial)ility  of  the  Healthy 
English  Table  was  only  arrived  at  with  much  reluctance.  The 
necessity  of  a  suitable  standard  by  which  to  measure  the  effects  of 
selection  is  so  evident,  and  the  Healthy  English  table  promised  so 
Avell,  that  to  discard  it  seemed  almost  like  throwing  away  our  com- 
pass. I  had  already  gone  so  far  as  to  work  out  most  of  the  com- 
parisons for  the  individual  companies  by  it.  After  considera- 
tion, however,  I  have  come  to  the  conclusion  that  the  best  test 
which  we  possess  for  (jucstions  of  this  kind  is  the  l'",nglish  table 
No.  3,  although,  as  already  pointed  out,  it  is  probably  higher 
throughout,  by  a  somewhat  uniform  percentage,  than  the  true  rate 
of  mortality  prevailing  in  the  general  community  among  persons 
of  the  same  social  condition    as   the  assuriu"-   classes.      Not   onlv 
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is  it  based  on  the  wliole  population  of  England,  but,  when 
preparing  it,  Dr.  Farr  had  the  advantage  of  his  experience  in  con- 
nection with  the  two  jjrevious  tables  and  was  able  to  profit  ])y  the 
criticisms  which  had  ])een  passed  on  them.  If  I  were  beginning 
the  present  work  again  with  the  knowledge  I  now  have,  I  would 
employ  the  English  No.  3  table  throughout  in  place  of  the  Healthy 
English.  The  latter  may  perhaps  be  used  with  safety  where  the 
comparisons  are  between  different  experiences  as  a  whole,  or 
between  a  ijacent  or  nearly  adjacent  ages  in  the  same  experience, 
but  beyond  that  I  am  afraid  it  is  unreliable.  Under  the  circum- 
stances I  have  used  the  English  No.  3  table  in  the  more  important 
comparisons,  but  in  order  to  save  a  recalculation  of  the  results 
have  allowed  the  Healthy  English  table  to  retain  its  place  else- 
where. In  analyzing  individual  experiences  I  have  also  compared 
the  mortality  among  the  entrants  at  the  various  ages  with  that 
found  to  prevail  in  the  company  or  companies  as  a  whole  which 
are  being  examined.  By  contrasting  the  deaths  in  any  one  group 
with  those  occurring  in  the  total  experience  we  can  judge  to 
what  extent,  if  at  all,  that  group  has  proved  better  or  worse  than  its 
neighbors,  taking  due  care  not  to  fall  into  error  from  the  fact  that 
the  expected  mortality  by  such  a  table  is  at  the  older  ages  too  light 
for  lives  which  have  been  long  assured  and  too  heavy  for  those 
recently  entered,  for  the  reason  already  pointed  out. 

The  first  step  in  an  independent  investigation  was  to   analyze 

the  materials  furnished  by  the  Twenty  English  Offices,  taking  as 

a  basis  the  data  contained  in  the  "Mortality  Experience." 

Comparisons  of  Mortality,  Twenty  English  Offices, 

Healthy  Males. 

Age  at  Entry,  15.     Number  of  Entrants,  282. 


Year  of 
Assurance. 

Actual  Deaths. 

Expected 
Deaths  bv 

Percent- 
Actual  of  Ex- 
pected. 

Expected 
Deaths  by 
Healthy  Eng- 
lish. 

i 
Percent. 
Actual  of  Ex- 
pected. 

0 

I 

0 
0 

•39 

•83 



•59 

I  .  21 

2 

•0 

.90 

I  .21 

3 

4-5 

I 

4 

.98 
2.02 

102  .3 
198.  I 

I.  19 
2     24 

84.0 
178.7 

6-10 

7 

3.10 

225.7 

3-41 

205  3 

Over  10 

1 1 

7-ZZ 

150.0 

6.99 

157-3 

Total, 

23 

15-55 

147-9 

16.84 

136-5 

i87 


Age  at  Entry,  20.     Number  of  Entrants,   1,555. 


Year  of 
Assurance. 

1       Expected 
Actual  Deaths.        Deaths  by 

Percent. 

Actual  of  E.\- 

pected. 

E'tpec't^               Percent. 

u    ?u  \-'^         Actual  of  Ex- 
Healthv  Kng.            p^^t^d 

0 
I 
2 

3 

4-5 

6-10 

Over  10 

3 

4 
8 

5 
14 
24 
25 

4 
8 
6 

5 
8 

15 

25 

75 
50 
93 
S3 
93 
08 
70 

63 

47 

i'5 

85 
156 

159 
97 

I 

I 
4 

8 

7 
I 

3 

5.22     . 

9.02 

7-41 

6-45 
10.34 
16.  96 
23.66 

79  06 

57-5 

44    3 

107.9 

77  •  5 
135-4 

141.5 

105-7 

Total, 

83 

75-72 

109.6 

105.0 

1 

Age  at  Entry,  25.     Number  of  Entrants,  4,631. 


Year  of 
Assurance. 

Actual  Deaths- 

Expected 
Deaths  bv 

Percent. 
Actual  of  Ex- 
pected. 

Expected                 Percent.        ! 
„13eaths  by           Actual  ol  Ex-  ■ 
Healthy^  Eng-  ^          p,,,,^.         1 

0 

I 
2 

3 

4-5 

6-10 

Over  10 

5 
22 

27 
25 
66 

87 
165 

15. 16 

27-45 
24-43 

22.17 

39-09 

73-81 
137.61 

33-0 

80.1 

110.5 

112. 8 

168.8 

117-9 
119.9 

17.72 
32.20 
28.06 

24  79 

42.15 

75.22 

120.98 

28.  2 
68.3 
96.  2 
100  8 
156.6 
1 15.6 
136.4 

Total, 

397 

339-72 

116. 8 

341  .  12 

116.4 

Age  at  Entry,  30.     Number  of  Entrants,   5,321. 


Year  of 
Assurance. 

Actual  Deaths. 

Expected 

Deaths  by 

HM. 

Percent. 
Actual  of  Ex- 
pected. 

E.vpect("d 

Deaths  bv 

Healthy  Eng. 

lis'h. 

Percent. 

Actual  of  E.\- 

pected. 

0 
I 
2 
3 
4-5 
6-10 

Over  10 

13 
2  I 

31 
29 
61 

139 
261 

20.  20 

37-91 
34  56 
31-41 
56.50 
1 15  •  20 
25342 

64.4 

55-4 
89.7 

92.3 

108.0 
120.7 
I  ^"^  f^ 

lOI  .0 

21.48 

39-65 
35.60 
32    03 
56.18 
107. 26 
214.86 

60.  5 

52.9 

87-1 

90   5 

108.5 

129.6 

121.4 

Total 

555 

549-20 

507.06 

109.4 

i88 


A(;e  .\t  Entry,  35.     Nu-mbek  ov  Entrants,   4,759. 

Expected 

Percent. 

E.t  peeled 

Percent. 

^'cal-  of 

Actual  iJeaths. 

Deaths  by 

Actual  ot  b.x- 

Actual  ot  Ex- 

Assurance. 

HM. 

peeled. 

Hi-aliliv  Eng- 
lish. 

pected. 

O 

12 

20.57 

58-3 

20.28 

59-2 

I 

18 

39.42 

45 

7 

37-91 

47-4 

2 

29 

36    67 

79 

0 

34    45 

84.2 

3 

37 

34-79 

106 

4 

32.12 

115. 2 

4-5 

77 

63.28 

1 2 1 

7 

57.62 

133-6 

6-IO 

128 

128.66 

99 

5 

I  16.47 

109.9 

Over  lo 

346 

348.14 

99 

4 

286.25 

120.8 

Total, 

647 

671-53 

96-3 

585.10 

no. 5 

! 

Age  at  Entry,  40.     Number  of  Entrants,   3,571. 

Year  of 
Assurance. 

Actual  Deaths 

Expected 
Deaths  by 

Percent. 

Actual  of  E.x- 

pected. 

Expected 

Deaths  by 

Healtliv  Edu:- 

lisli. 

Percent. 
Actual  of  Ex- 
pected. 

0 

9 

18.16 

49-5 

16.53 

54-4 

I 
2 

27 
31 

34.15 
31-44 

79 
98 

0 
6 

31.27 

28.85 

86 

107 

3 
4 

3 

4-5 

25 
46 

29-51 

55.08 

84 
83 

7 
5 

26.79 
49.08 

93 
93 

3 

7 

6-10 

137 

124 .40 

1 10 

1 

103-77 

132 

0 

Over  10 

382 

334  20 

114 

3 

274-46 

139 

2 

Total, 

657 

626  94 

104.7 

530-75 

123.7 

Age  AT  Entry,  45.     Number  of  Entrants,   2,420. 


Year  of 
Assurance. 

Actual  Deaths. 

Expected 
Deaths  by 

Percent. 
Actual  ot  Ex- 
pected. 

Expected 
Deaths  by 
Healthv  Erie- 
lis'h.     ■ 

Percent. 
Actual  of  Ex- 
pected. 

0 
I 
2 
3 

4-5 

6-10 

Over  rp 

8 
24 

20 
30 
52 
97 
303 

14-64 

28    87 
27.58 
26    51 
49-68 
108.85 
281 . 20 

54 
83 

72 

104 

89 

107 

5 
I 

5 
2 

7 
I 

7 

12 

24 

23 

22 

40 

87 

233 

92 

79 
21 

03 
63 
57 
44 

61  .9 
96.8         ' 
86.1        1 

136. I         j 

127.9 

I  10.  7 

129.7 

Total, 

534 

537  33 

99  4 

444-59 

120.  I 

i89 


Age  at  Entry,  50.     Number  of  Entrants,   1,543. 

Expected 

Percent. 

Expected 

Pt-rceiit. 

Year  of 

Actual  Deaths. 

Deaths  by 

Actual  ot  Ex- 

Deaths by 

Actual  of  Ex- 

Assurance. 

H". 

pected. 

Healthy  Eng- 
lish. 

pected. 

O 

3 

12.21 

24  .6 

9  96 

30.1 

I 

12 

2385 

50.4 

19.52 

61.4 

2 

16 

22.81 

70.1 

18-55 

86.2 

3 

23 

22.08 

104  .  I 

1774 

129  6 

4-5 

36 

42.57 

84.5 

33-71 

106.7 

6-IO 

96 

95-33 

100.7 

73  78 

130  I 

Over  lo 

249 

251-35 

99-1 

214.55 

1 16. 1 

Total, 

435 

470. 20 

92-5 

387.81 

112.1 

Age  AT  Entry,  55.     Number  of  Entrants,  883. 


Year  of 
Assui-ance. 

Actual  Deaths. 

Expected 
Deaths  by 

Percent. 
Actual  of  Ex- 
pected. 

Expected                Perrent. 
Deaths  by         Actual  of  Ex- 
Health^^Eng-            p^^^^^ 

0 
1 
2 
3 

4-5 

6-10 

Over  10 

5 

17 
1 1 

15 

37 

72 

^73 

9.  20 
18.46 
17.40 
17.07 
33-18 
78     17 
155.98 

54 
92 

63 

88 
11 1 

92 

1 10 

3 

0 
2 

4 

5 
1 

9 

7-24 
14-33 

^3-3^ 
12  91 

26. 12 

64.87 

135.66 

69. 1 

118. 7 

82.6 

115-5 
137-8 
110.9 

127.5 

Total, 

330 

329.46 

100.0 

27444           120  2 

Age  at  Entry,  60.     Number  of  Entrants,  446. 


Year  of 
Assurance. 


Actual  Deaths. 


Expected 
Deaths  by 


Percent. 
Actual  of  Ex- 
pected. 


Expected 
Deaths  by 
Healthy  Entr- 
lish.      ' 


Percent. 
Actual  of  Ex- 
pected. 


3 

4-5 

6-10 

Over  10 


Total, 


I 
12 

1 2 
1 1 

15 

48 

99 


1 98 


6 

50 

13 

31 

1 2 

Ss 

I  2 

2U 

23 

43 

52 

71 

95 

39 

21 ''-45 


15-4 

90. 1 
93-4 
89.7 
64  .0 
91  1 
103.8 


yi-5 


5-18 
10.83 
10.95 
10  16 

19-75 
46-37 
81.58 


i-M 
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no. 8 
109.6 

108.  2 
75-9 


10 


3  ^ 


190 


Age  at  Entry,  65.     Number  of  Entrants,  209. 


Year  of 
Assurance. 


Actual  Deaths 


Expected 

Deaths  liy 

H^'. 


Percent. 
Actual  of  Ex- 
pected 


O 
I 

2 

3 

4-5 

6-10 

Over  10 


Total, 


I 
9 

5 

7 

12 

30 
47 


4 

53 

9 

06 

8 

'3 

7 

11 

15 

61 

36 

67 

54 

08 

135 

85 

22 


99 
61 


I 

3 

5 

90.0 
76.8 
81.8 
86.9 


;i.7 


Expected  Percent. 

„')eaih9  l.y         Actual  of  Ex- 
Hcalthy  tnK-  |  pected. 


lish. 


3-84 

7.78 

7.08 

6. 89 

13-47 

3'-75 

46.57 


117.38 


115. 7 
70.6 

loi  .6 
89.0 

94-5 

1 00 . 9 


94-5 


Age  at  Entry,  70.     Number  of  Entrants,  58. 


Year  of        Actual  Deaths. 
Assurance. 

E,\  pected 

Deaths  Ijy 

HM. 

Percent 
Actual  of  Ex- 
pected. 

Expected 
Deaths  by 
Healthv  Eng- 
lish. 

1 

Percent. 
Actual  of  Ex- 
pected. 

0 
I 
2 
3 

4-5 

6-10 

Over  10 

2 

2 

4 

I 

9 

7 
10 

1.77 

3-46 

3-07 
2.82 

5.28 

10. 16 

6.58 

1  12 

57 
130 

35 

170 
68 

151 

9 

8 
2 
4 
4 
9 
9 

1.58 
2.99 
2  .69 
2  .42 

4.50 
8.77 

5-59 

126.  5 

66  9      ; 

148.7 

40  8 
200.0 

79.8 
178.3      ' 

Total, 

35 

33-14 

105.6 

28.54 

122.6 

Age  at  E 

nttry, 

75.     Number  of  Entrants,  9. 

E.xpected 

Percent. 

Expected 

Percent.        ! 

Year  of 

Actual  Deaths. 

Deaths  bv 

Actual  of  Ex- 

Actual of  Ex- 

Assurance. 

HM. 

pected. 

Healthy  Eng- 
lish. 

pected. 

0 

0 

-39 

•34 

I 

0 

85 

-73 

2 

I 

8S 

1 17 .  6 

•74 

I35-I 

3 

0 

74 

.64 

4-5 

3 

I 

23 

243-9 

1 .06 

283.1 

6-10 

I 

2 

15 

46.5 

1. 81 

55  2 

Over  10 

0 

45 

.40 

Total, 

5 

6.66 

75-1 

5-72 

87.4 

The  following  summary  will  enable  us  to  grasp  the  facts  more 
readily.  For  comparison,  I  have  added  the  percentages  for  the  total 
experience,  obtained  from  Mr.  Sprague's  paper  (J.  I.  A.,  xv.,  338)  : 


191 


< 


o       o 


< 

> 


H 


o 

ON 


o 

rrj-  I-.* 


X        _ 


o 

N 

M 

CO 

Cs 

vO 

-* 

-, 

O 

o 

l/->        ►- 


ON 

d 


O  NO 

On        od 


CO        d 


On 


< 
P 

< 
D 
H 


1- 

u-i 

oo 

OO 

On 

On 

OO 

o 

O 

M 

00 

t-^ 

ON 

NO 

30 

« 

'"' 

NO 

" 

"^ 

" 

'ON 

o 


192 

The  only  remarkable  point  here  shown  is  the  unusually  high 
percentage  at  nges  25  and  under,  and  at  age  70.  A  somewhat 
higher  rate  at  the  young  ages  would,  as  has  already  been  pointed 
out,  be  merely  normal,  but  we  are  hardly  prepared  for  such  a 
difference  as  is  here  shown  between  the  percentages  for  ages  25 
and  30.  To  obtain  a  more  reliable  average  than  can  be  afforded 
by  the  experience  of  individual  ages  alone,  the  following  summary 
has  been  prepared,  showing  the  percentages  for  (i)  all  entrants 
between  the  ages  of  15  and  25,  inclusive,  (2)  the  entrants  at  the 
three  ages,  30,  35  and  40,  (3)  the  entrants  at  the  three  ages,  45,  50 
and  55,  and  (4)  all  entrants  at  ages  beyond  59. 

H^'  Ages  15  to  25  at  Entry. 


Year  of       Actual  Deaths. 
Assurance. 

Expected                Percent. 

Deaths  by          Actual  ol  E.\- 

H  -^'.                     pected. 

Expected 

Deatlis  L)V 

Heahhv  Ene- 

lis'h. 

1 

Peicent         I 
Actual  of  Ex- 
pected. 

0 

I 
2 

3 

4-5 

6-10 

Over  10 

30 
116 

122 

90 

233 

386 
654 

70-37 
127.01 
109.59 

96  66 
163.83 
299.56 
542.96 

42  .6 

91-3 
1 1 1 . 3 

93   I 
142   2 
128.8 
120.  5 

79  40 
144.64 
125.28 
1 10.06 
183.34 
317-47 
488.93 

37-8 
80.2 

97-4 

81.8 

127. 1 

12 1 .6 

^33-7 

Total, 

1631 

1409. 98 

H5-7 

1449-12 

112. 5 

Ages  30,   35  and  40  at  Entry. 


Year  of 
Assurance. 


Actual  Deaths. 


Expected 
Deaths  by 


Percent. 
Actual  ot  Ex- 
pected. 


Expected       i         Percent. 
Deaths  by  Actual  of  Ex- 

Healthv  En-  >         pected. 


O 
I 
2 

3 

4-5 

6-10 

Over  10 


Total, 


34 
66 

91 
91 

184 
404 
989 


1859 


58.93 
1 1 1 .48 
102 .67 

95-71 
1 74 . 86 
368.26 
935-76 


1847  67 


57 

7 

59 

2 

88 

6 

95 

I 

105 

2 

109 

7 

105 

7 

100 

6 

58 

108 

98 

90 

162 

327 

775 


29 
83 
90 

94 

88 
50 
57 


58. 
60. 


92.0 
I 
9 
3 

5 


100. 
112 . 
123 

127. 


1622 .91  !  1 14.5 


'93 


Ages  45,    50  and  55  at  Entry. 


Expected 

Percent 

E.xpected 

Percent. 

Year  of 

Actual  Deatlif. 

Deaths  bv 

Actual  of  Ex- 

Deaths  bv 

Actual  of  E.x- 

Assurance 

H-^'.   ' 

peclfd. 

Healthy  Eiie- 
lish. 

pected. 

0 

16 

36.05 

44-4 

30.  12 

53^ 

I 

53 

71.18 

74 

4 

58.64 

90.4 

2 

47 

67.79 

69 

55.07 

85-3 

3 

68 

65.66 

103 

6 

52.68 

129.  I 

4-5 

125 

125.43 

99 

6 

100.46 

124   4 

6-10 

265 

282.35 

93 

8 

226.22 

117.  1 

Over  TO 

725 

688.53 

105 

3 

583-65 

124     2 

Total, 

1299 

1336.99 

97.1 

I  106.84 

117   4 

Ages  60  and  Over  at  Entry. 


Year  of 
Assurance. 

Expected 
Actual  Deaths.         De.iths  by 

Percent. 
Actual  ot  Ex- 
pected. 

Exjiected 

Deaths  by 

Health V  Enj;;- 

lish. 

Percent. 
Actual  of  Ex- 
pected. 

0 
I 
2 

3 

4-5 

6-10 

Over  10 

17 

72 

79 

108 

■7' 
394 

520 

57-33 
115.40 
108.40 
104.41 
196.13 
411 .65 
525-31 

29 
62 

72 
103 

87 

95 
98 

6 
4 
9 
4 
2 

7 
9 

48.59 
98.23 

93    13 

89 -93 

169.94 

359  42 

450.43 

34-9 

73-3 

84.8 
120.1 
1 00 . 6 
109.6        : 
115   4 

Total, 

1361 

1518.63 

89.6 

1309.67 

103.9 

'I'he  ratio  of  the  actual  claims  to  those  expected  by  the  H^'  table 
becomes  more  favorable  with  the  advance  in  the  age  at  entry.  It 
is  impossible  to  say  from  these  figures  just  how  much  of  this 
improvement  is  due  to  increase  in  the  efficiency  of  medical  selec- 
tion, how  much  to  decrease  in  adverse  selection,  and  how  much 
to  the  nature  of  the  H'^'  table  itself.  In  order,  if  possible,  to  obtain 
some  more  definite  information  on  this  jioiiit,  1  ha\'e  workcil  out 
the  expected  deaths  by  the  English  table  Xo.  3  tor  every  fifth 
age  at  entrance.  In  the  following  tables,  the  results  for  "all 
ages  at  entrance"  have  thus  been  obtained  by  the  combination  of 
ages  15,  20,  25,  etc.,  to  80  inclusive,  and  sinn'larly  with  those  l"or 
"ages  30  and  over.  " 
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Comparison  of  Actual  Deai  hs  in  TwENTy  Oi-kices'  P^xperienck  with 
Expected  Deaths  by  English  Table  No.   3. 


Ages  at  I'.xiky,  is,  20  and  2^. 


Year  of 
Assurance. 


O 
I 
2 

3 

4-5 

6-10 

Over  10 


Total, 


Actual 
Deaths. 


26 

35 
31 

84 
118 
201 


Expected 

Deaths  bv 

En^.  Taljfe 

Ko.  3. 


27,99 

50-70 
44.02 

3915 

66.68 
120.65 
2 10. 97 


Percent. 
Actual  i)t 
E.xijected. 


28  s 


503   560.16 


79 

79 

1 26 

97 
95 


.\(.i;S  AT  I'.N'l  RV,  yj,  35  AND  4O. 


Actual 
Deaths. 


34 

66 
91 
9' 

184 
404 

989 


1859 


Expected 

Dpatlis  by 

Eng.  Table 

No.  3. 


76 

143 
132 
122 
223 

462 
1089 


09 
71 
13 

96 
81 

95 
99 


2251 .64 


Percent. 
Actual  of 
Ex|)ected. 


44 

45 
68 

74 
82 

87 
90 


82  6 


Ages  at  Entry,  45,  50  and  55. 


0 

16 

I 

53 

2 

47 

3 

68 

4-5 

125 

6-10 

265 

Ov^er  lo 

725 

Total, 

1299 

44 

09 

86 

77 

81 

73 

78 

32 

147 

23 

325 

29 

750 

90 

1514 

33 

36.3 

6r.i 

57-5 
86  8 
84.9 
81.5 
96.6 


85.8 


Ages  at  Entry,  60  and  Over.  I 


4 
23 
23 

19 

40 

86 

156 


351 


14.70 
29.48 

27  53 

25.90 

49.  28 

110.93 

165.29 


423.11 


27 
78 
83 
73 
81 

77 
94 


83  o 


Ages  at  Entry,  30  and  Over. 
(30.  35.  40,  45>  etc  ) 


o 
I 
2 
3 

4-5 

6-10 

Over  10 

Total, 


54 
142 
161 

178 
349 

755 
1870 

3509 


134.88 
259.96 

241.39 

227, 18 

420.32 

899.17 

2006 . 1 8 


4189.08 


40.0 

54.6 
66  8 

78.3 
83.0 
84  .0 
93-2 

83-7 


All  Ages  at  Entry, 

('5.  2"".  25,  3"'.  etc.) 


62 
168 
196 

209 
433 

873 
2071 

4012 


162.87 

38 

I 

310.66 

54 

I 

285.41 

68 

7 

266.33 

78 

5 

487  00 

88 

9 

1019.82 

85 

6 

2217.06 

93 

4 

474915 

84 

5 
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The  results  here  shown  are  instructive.  As  might  have  been  ex- 
pected, the  influence  of  medical  selection  in  excluding  persons  be- 
longing to  unhealthy  families  or  suffering  from  chronic  diseases  has 
been  sufficient  to  permanently  reduce  the  mortality  in  each  group  as 
a  whole  to  a  less  figure  than  that  prevailing  among  persons  of 
the  same  ages  in  the  entire  community.  The  fact  that  the  very 
poor  classes  are  unable  to  carry  assurance  on  their  lives  has,  no  doubt, 
also  assisted  in  bringing  about  this  favorable  result.  The  uniform- 
ity of  the  percentages  after  the  age  of  thirty  is  noticeable,  and 
while  it  is  in  exact  accordance  with  what  we  anticipated,  and 
is  thus  a  strong  collateral  confirmation  of  the  accuracy  of  the 
English  No.  3  table,  it  also  compels  us  to  attach  more  importance 
to  the  marked  deviation  from  the  normal  ratio  which  we  observe 
in  the  group  of  early  entrants.  The  mortality  among  those  who 
assured  at  age  25  or  under  was  just  about  ninety  per  cent,  of  that 
prevailing  in  the  total  population,  while  the  rate  among  those 
assuring  at  thirty  years  of  age  or  later  was  less  than  eighty-four 
per  cent.  From  this  we  may  draw  the  conclusion  that  among 
those  who  enter  at  these  early  ages,  the  deaths  will  probably  be 
excessive,  as  compared  with  those  who  enter  later,  to  the  extent 
of  about  six  per  cent,  of  the  number  expected  by  the  English  No.  3 
table,  or  over  seven  per  cent,  of  the  number  expected  by  the  H^' 
table  itself.  This  result  is,  no  doubt,  due  to  causes  to  which  we 
have  already  referred  —  the  unformed  constitution,  unsettled 
habits  and  undeveloped  family  history,  which  interfere  with  the 
efficiency  of  medical  selection  and  cause  its  benefits  to  wear  out 
more  rapidly  than  is  the  case  among  older  applicants,  and  the 
higher  rate  of  discontinuance  among  policies  on  young  lives, 
resulting  in  more  marked  adverse  selection  during  the  subsequent 
history  of  the  assurances.  The  motives  for  assuring  are,  moreover, 
less  urgent  at  ages  under  twenty-five,  and  it  is  doubtful  whether 
the  unmarried  men  who  apply  for  life  policies  at  these  ages  are  on  the 
whole  average  risks.  If  this  be  so,  the  force  of  the  adverse  selection 
at  entrance  will  be  greater.  By  comparing  the  group  entering  at 
twenty-five  and  under,  with  all  those  entering  at  thirty  and  over, 
we  find  that  there  is  no  material  difference  in  the  mortality  until 
after  the  end  of  the  third  year.  During  the  fourth  ami  fifth  years  of 
assurance  the  percentage  exhibits  a  sudden  and  markeil  increase, 
and  it  is  at  this  point,  and  this  alone,  that  the  actual  deaths  even 
equal  those  expected  by  the  English  Table.  .Mthough  the 
rate  falls  somewhat  thereafter,  it  continues  to  be  very  heavy  as  long 
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as  the  policies  last.  I'liis  i)eculiarity  is  very  marked,  and  is  probably 
to  be  accounted  for  by  the  intrusion  of  an  excessive  number  of 
doubtful  lives,  who  died  in  the  fourth  and  fifth  years  of  assurance, 
the  medical  examination  having-  apparently  weeded  out  most  of 
those  who  were  to  die  during  the  first  three  years.  This  confirms 
the  impression  that  the  benefits  of  medical  selection  wear  out  more 
rapidly  in  youth  than  in  middle  life.  The  strength  of  the  adverse 
selection  at  entrance  and  subseciuently,  and  the  weakness  of  the 
medical  selection,  are  seen  to  be  sufficient  io  cause  an  excessive 
mortality  as  compared  with  the  entrants  at  older  ages  throughout 
the  whole  remainder  of  life,  after  the  third  policy  year,  'i'his  is  a 
fact  of  great  importance,  and  not  only  justifies,  but  demands,  that 
applications  on  young  lives  be  scrutinized  with  unusual  care,  and 
that  defects  which  would  hardly  be  considered  sufficient  to  cause 
the  rejection  of  an  older  life  should  do  so  in  the  case  of  a  young 
one. 

The  practical  importance  of  this  conclusion  is  sufficient  to 
warrant  our  examining  the  subject  more  minutely.  The  following 
table  shows  the  percentages  for  the  intervening  ages  under  25. 
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These  tables  confirm  in  the  main  the  conclusions  already  drawn.  It 
is  desirable,  however,  to  compare  the  results  with  those  of  companies 
on  this  side  of  the  Atlantic.  The  experience  of  the  Thirty  American 
Offices  when  tested  by  the  same  standard  give  the  following  results  : 

Comparison  of  Actual  Deaths  in  Thirty  American  Offices  with 
Expected  Deaths  by  English  Table  No.   3. 


Ages  at  Entry,  15,  20  and  25. 


Ages  at  Entry,  30,  35  and  40. 


Year  of 
Assurance. 


O 
I 
2 

3 
4-5 
6-10 

Over  10 


Actual 
Deaths. 


Total, 


123 
200 
186 
162 
226 
219 
117 


1233 


Expected 

Deaths  by 

Eng.  Table 

No.  ^i. 


181 
302 
227 
184 
270 
275 
144 


91 

55 
29 

47 
16 

91 

57 


Percent. 
Actual  ot 
Expected. 


Actual 
Deaths. 


Expected 

Deaths  by 

Engr.  Table 

No  3. 


67.6 

66   I 

81.8 
87.8 
83.6 

79-4 
80.9 


273 
657 

5»3 
546 
876 
1045 
629 


624 

IC95 

890 

765 
1218 

1491 
961 


34 
93 
67 

95 

57 
94 


1586.86   77.7    4609   7049.20   65.4 


Percent. 
Actual  of 
Expected. 


43 
60 

65 

71 
71 

70 

65 


Ages  at  Entry,  45,  50  and  55. 


Ages  at  Entry,  60  and  Over. 


o 

I 

2 

3 

4-5 

6-10 

Over  ID 


Total, 


203 
419 
391 

355 
547 
667 

384 


2966 


360 

94 

656 

09 

555 

36 

487 

-M 

789 

53 

967 

21 

572-53 

4389 

03 

56  .  2 

63 -9 

70,4 
72.8 

^9-3 
69 .0 
67.1 


39 
69 
69 
67 

107 

97 
48 


67.6 


496 


58 

83 

108 

74 

95 

45 

85 

49 

142 

58 

153 

91 

74 

54 

719 

54 

66.3 
63.4 

723 

78.4 
75.0 

63  o 
64.4 


68.9 


Ages  at  Entry,  30  and  Ovkk 
(30,  35,  40,  45,  etc.) 


o 
1 

2 

3 

4-5 

6-10 

Over  10 

Total, 


5'5 
1145 

1043 
968 

1530 
1809 
1061 


8071 


1044 

57 

i860 

17 

I54I 

74 

1.338 

53 

215  I 

06 

2612 

69 

1609 

01 

I2I57 

n 

49-3 
61.5 
67.6 

72  3 

71. 1 

69 . 2 
65.9 

66.4 


All  Ages  at  Entry. 
(15,  20,  25,  30,  etc.) 


638 
1345 

1229 

1 1 30 
1756 

2028 
1 1  78 

9304 


1226.48 
2162 .72 

1769.03 

1523 .00 

242  I  . 22 

2888  60 
1753-58 

13744.63 


52  .0 
62.  2 
69.5 
74.2 
72.5 
70.  2 
67.2 

67.7 
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The  superiority  of  the  lives  assured  by  tlie  American  Offices  is 
liere  clearly  shown.  The  deaths  among  entrants  at  all  ages  in  the 
Thirty  Companies  were  only  67.7  per  cent,  of  those  expected  by  the 
English  tabic  No.  3,  while  w  ith  the  Twenty  English  Offices  the 
percentage  was  84.5.  But  when  we  look  more  closely  we  notice 
in  the  percentages  for  the  various  groups  entering  at  age  thirty  or 
later  in  life,  the  same  marked  uniformity  which  we  have  already 
observed  in  the  English  companies.  And  the  similarity  of  the  two 
experiences  extends  even  to  the  group  entering  at  ages  15,  20  and 
25,  which  exhibits  the  high  mortality  to  which  we  have  already 
referred.  The  excess  beyond  the  rate  prevailing  among  those 
entering  after  30  is,  however,  much  greater  than  with  the  Twenty 
Offices,  being  1 1  per  cent,  of  the  deaths  expected  by  the  English 
No.  3  table,  or  17  per  cent,  of  those  expected  by  the  experience  of 
the  American  offices  themselves  on  their  other  lives.  From  this 
we  conclude  that  adverse  selection  at  the  younger  ages  is  much 
stronger  in  America  than  in  England.  We  do  not,  however,  notice 
the  very  high  mortality  in  the  fourth  and  fifth  years  of  assurance. 
The  percentages  are  more  uniformly  bad  at  all  durations  than  with 
the  English  experience.  But,  while  on  this  subject,  it  may  be  well 
to  state  that  comparatively  little  value  can  be  attached  to  the  per- 
centages for  the  year  o  in  the  American  tables,  for  the  average 
duration  of  the  policies  in  their  first  calendar  year  is  almost  cer- 
tainly less  than  the  supposed  six  months.  The  American  companies 
all  close  their  books  on  December  31st,  and  the  system  of  calendar 
years  is  therefore  even  less  applicable  on  this  side  of  the  Atlantic 
than  in  England,  where  this  uniformity  in  closing  their  books  does 
not  exist. 

I  have  also  analyzed  the  records  of  those  American  companies 
which  have  published  their  mortality  experience  in  such  a  form 
as  to  allow  the  various  groups  of  entrants  to  be  followed  through- 
out the  entire  course  of  the  policies.  I  wonld  have  been  glad  to 
add  the  Australian  Mutual  Provident  to  the  list,  as  its  experience  on 
young  lives  appears  to  have  been  unusual,  but  was  unable  to  do  so 
as  the  raw  materials  are  not  given.  The  companies  included  here- 
after are,  however,  sufficiently  representative.  -  It  will  be  noticed 
that  there  are  variations  between  the  individual  experiences.  They 
will  repay  careful  examination.  It  would  have  been  more  satis- 
factory to  have  had  all  the  comparisons  worked  out  by  the  English 
No.  3  table,  but  I  have  thought  it  better  to  include  them  in  their 
present  shape  rather  than  omit  them  as  I  would  otherwise  have  had 
to  do.  I  make  no  comment  on  them  at  present,  for  this  paper  is 
already  too  lengthy. 
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A.s  doubts  have  been  expres.sed  a.s  to  the  dcsirabihty  of  appli- 
cants at  the  higher  ages,  it  will  not  be  amiss  togive  the  e.xperiences 
on  tliose  who  entereil  at  sixty  years  of  age  or  over. 


TuKNiY  Kn<;lish  Offices. 
Pekcf.ntagf,  which  Actual  Deaths  are  of  jhose  Expected  hv 


H^' 


ABLE. 


Vcnr  of 
Assurance. 

AGtCS    AT    EMTRY. 

60-64 

65  -69 

70  and  over. 

60  and  over. 

O 

I 

2 

3 

4-5 

6-10 

Over  lo 

23-5 

62.4 

63.2 

116.6 

87.8 

99-5 
103.6 

36.0 

63-3 
80.0 
108.6 
80.2 
9  [.2 
87.6 

36.9 
60.9 
91.0 
48.2 
98.6 

89-3 
105. 1 

29 
62 

72 
103 

87 
95 
98 

6 
4 

9 

4 

2 

7 
9 

1 

Total, 

93  3 

84.8 

83.0 

89.6 

The  comparison  with  the  deaths  expected  by  the  Healthy  Eng- 
lish Table  is  given  hereunder. 


Year  of 
Assurance. 

AGES   AT    ENTRY. 

60-64 

1          65-69 

70  and  over. 

60  and  over. 

0 

28.4 

41.2 

42.5 

34-9 

I 

74.6 

72.1 

71-4 

73-3 

2 

74.9 

90.3 

105.9 

84.8 

3 

137-5 

122.2 

56.2 

120. 1 

4-5 

101.5 

91.8 

114. 9 

100.6 

6-10 

112.7 

106.  I 

103.9 

109.6 

Over  10 

121. 1 

IOI.7 

123.2 

1 15-4 

Total,  ' 

1C8.4 

97.8 

96.7 

103.9 

i 
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Thirty  American  Offices. 


Percentage  which  Actual  Loss  is  of  that  Expected  by  the  Thirty 
American  Offices'  Experience  (Amounts)  at  the  Older  Ages. 


Year  of 
Assurance. 

AOES     AT     EXTRY. 

60-64 

65-69         70  and  over. 

60  and  over. 

O 
I 
2 

3 

4-5 

6-IO 

Over  lo 

77-7 
79-7 
77.0 
100.7 
89.5 
87.9 
73-^ 

117.8         '         50.5 

57-5        1         73-5 
81.8        !         57.7 
66.4                 55  0 

62.4  37-6 

82.5  i         95.4 
91. 1                 53.8 

84.5 
74.1 
77-4 
92.6 

82.3 
87.0 

75-8 

Total, 

84.8        1         75.5                62.0 

S2.4 

Thirty  American  Offices. 

Percentage  which  Actual  Deaths  \re  of  those  Expected  by 
the  Healthy  English   Table. 


Year  of 
Assurance. 

AGES    AT    ENTRY. 

60-64 

65-69 

70  and  over. 

60  and  over. 

0 
I 
2 

3 

4-5 

6-10 

Over  10 

90.  I 
86.4 

86.2 

93-4 
92.0 
88.8 
83-1 

77.0 
65.9 

77-9 
72.9 
81.6 
88.7 
98.8 

75.0 
70.9 
46.9 

67.0 

73-3 
88.9 

44.8 

87.0 
Si  4 
82.9 
88.1 
89.1 
88.8 
84.8 

Total, 

88.8 

80.7 

68.0 

86.4 
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MuTUAi,  r.ii-E  OK  Xf.w  York. 


Percentage  which  Actual  Deaths  are  oi'  those  PIxpected  hv 

THE  Mutual  I^ife  Experience,  amono  Entrants 

at  the  Older  Ages. 


Veaf  of 
Assuiaiice. 

AGES    AT    ENTRY. 

60-64 

65-69 

70  and  over. 

60  and  over. 

O 

U3-7 

56.5 

II3-9 

I 

81.4 

91.8 

65.6 

2 

106.4 

50.9 

91.8 

93' 5 

3 

94-7 

50.1 

315-8 

96.5 

4-5 

122.9 

84.0 

169.5 

115. 5 

6-IO 

74.6 

95.2 

96. 1 

79.8 

Over  lo 

172. 1 

63.8 

141.9 

Total, 

109.6 

65.1 

140.0 

100.6 

Mutual  Life  of  New  York 


Percentage  which  Actual  Deaths  are  of  those  Expected  by 
the  Healthy  English  Table. 


Year  of 

AGES    AT     ENTRY. 

Assurance. 

60-64 

65-69 

70  and  over. 

60  and  over. 

0 

121. 2 

51.8 

103. 1 

I 

73-8 

92.6 

60.2 

2 

96. 1 

48.2 

94  3 

86.0 

3 

85.9 

47-6 

291.2 

88.7 

4-5 

II3-3 

83.0 

182.9 

109. 1 

6-10 

71.6 

98.3 

107.5 

78.1 

Over  10 

194.6 

84.5 

.... 

167.3 

Total"; 

104.0 

66.6 

144.5 

97-4 
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Connecticut  INIutual. 

Percentages  which  Actual  De.\ths  are  of  those  E.xpected  by 
THE  Connecticut  INIutual  Experience. 


Year  of 
Assurance. 

AGES     AT     ENTRY. 

60-64 

65-69 

70  and  over. 

60  and  over. 

I 
2 

3 

4-5 

6-IO 

Over  lo 

112. 9 

87.4 
80.4 

85-3 
82.4 

106.7 
41.0 
.... 

112. 9 

109. 1 

1 17. 2 

555-5 

136.9 

181. 8 

1 10. 8 
73-4 
76.5 

83-1 
88.0 
86.9 

Total, 

85-3 

98.1 

126. 1 

87.0 

Connecticut  INIutual. 

Percentages  which  Actual  Deaths  are  of  those  Expected  hy 
Healthy  English  Table. 


AGES    AT    ENTRY. 

1 

Year  of 

Assurance. 

60-64 

65-69 

70  and  over. 

60  and  over. 

I 

113-4 

IOI.7 

1 10.4 

2 

69. 1 

36- 5 

344.8 

68.6 

3 

80.6 

70. 1 

4-5 

76.6 

98.2       ' 

78.3 

6-10 

76.0 

93-3               1^6.6 

78.1 

Over  10 

79.1 

116.5 

178.5 

83.8 

Total, 

79.8 

89-3 

112.3 

81.1 

2  if) 

Mutual  Benefit. 

Percentage  which  Actual  Dkai iis  akk  ok  those  Expected  hy  the 
Mutual  Benefit  Experience  at  the  Older  Ages. 


Year  ol 
Assurance. 

AGES     AX     ENTRY. 

60-64 

65-69 

70  and  over. 

1 
60  and  f)ver. 

O 

I 

2 

3 

4-5 

6-IO 

Over  10 

56 
65 

79 
82 

88 

99 

100 

7 
3 
4 

7 
6 

7 
9 

107. 1 
34.0 

33-7 
150. 1 
148.2 
117.8 

4  7-7 
70.2 

73-9 
76.9 

95-9 
104.7 
101.9 

Total, 

92.2 

113-5 

94-3 

Mutual  Benefit. 

Percentage  which  Actual  Deaths  are  of  those  Expected  by  the 
Healthy  English  Table. 


Year  of 

AGES     AT     ENTRY.                                    ; 

Assurance. 

60-64 

65-69 

70  and  over. 

60  and  over  i 

0 

54.2 

45-4 

I 

61.9 

101.6 

66.6 

2 

75-1 

32.6 

70. 1 

3 

78.4 

32.4 

72.9 

4-5 

84.6 

146.8 

91.7 

6-10 

97.8 

150-3 

103. 1 

Over  10 

1 10. 1 

129.0 

III. 3 

Total,  ' 

91.6 

113-2 

93-7 
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Washington'  Life. 

Percentage  which  Actual  Loss  is  of  that  Expected  by  the  Wash- 
ington Life  Experience,  among  Entrants  at  the  Older  Ages. 


Year  of 
Assurance. 

AGES    AT    ENTRY. 

60-64 

65-69 

70  and  over. 

60  and  over. 

1 
2 
3 

4-5 
6-IO 

Over  lo 

109.7 

52.2 
50.8 
77.1 
89-5 

62  8 

211 . 1 

123.2 
222  .9 

54-9 
152. 1 

42.5 

245.  I 
217.7 

126  5 
40.6 
62.8 

105.0 
90.4 
66.2 

Total, 

75-6 

128  9 

122.2 

83   4 

Washington  Life. 

Percentage   which    Actual    Loss  is  of  that  Expected    by    f-lEALTHY 

English  Table. 


AGES    AT    ENTRY. 

Assuiuijct-. 

60-64 

65-69 

70  and  over. 

(^Q  and  over. 

I 

122.8 

226.9 

45-8 

144.7 

2 

57-1 



44    2 

3 

55-2 

132-4 

68.0 

4-5 

83   ' 

2395 

265 . 2 

113-2 

6-10 

96.5 

55  7 

183-4 

95  7 

Over  10 

67-3 

170.5 

71    2 

Total, 

81.9 

141  .6 

132   7 

90.  2 

2l8 

It  may  not  be  out  of  place  to  refer  to  an  interesting  question 
which  suggested  itself  incidently  during  the  course  of  this  investi- 
gation. A  period  of  maximum  [percentage  was  first  observed  in  the 
H^'  experience  by  Mr.  Sprague,  and  has  since  been  noted  in  some 
other  tables  by  other  writers.  Do  these  maxima  exist  in  actual 
fact,  or  if  tlicy  do  exist,  are  they  as  marked  as  has  hitherto  been 
supposed.'  May  not  the  peculiarity  be  due  largely,  if  not  entirely, 
to  the  nature  of  the  tables  used  as  tests.''  A  mortality  experience 
deducted  from  the  records  of  any  life  assurance  company,  or  group 
of  companies,  cannot  be  properly  used  for  such  purposes.  The 
objection  may  be  urged  against  some  of  the  tables  which  are  based 
on  statistics  not  derived  from  life  companies,  that  they  represent 
the  mortality  prevailing  in  certain  classes  of  the  population  only, 
but  on  the  other  hand  a  table  prepared  in  the  usual  way  from  com- 
pany experiences  does  not  and  cannot  indicate  the  death  rate  in  even 
any  one  class  or  section  of  the  community  or  even  in  any  separate 
group  of  assured  lives.  The  admission  of  large  numbers  of  freshly 
selected  lives  at  all  the  ages  of  active  adult  life  has  the  effect  of 
keeping  the  death  rate  below  the  normal  rate  for  such  lives  through- 
out the  whole  of  that  period.  These  new  lives  form  a  gradually 
lessening  proportion  of  the  total  number  at  risk,  and  their  influence 
becomes  comparatively  small  after  age  60.  This  may  be  seen  by 
a  comparison  of  the  H'^'  and  H^'^''  tables.  And  even  the  H '^' ^'Uable 
is  not  a.correct  theoretical  standard  for  comparisons,  for  the  effects 
of  selection  do  not  entirely  cease  in  five  years.  Any  tables  based  on 
assured  lives  will  therefore,  on  the  whole,  be  under  the  normal  aver- 
age for  those  lives  during  middle  life,  and  will  gradually  approach 
that  normal  as  the  proportion  of  new  policies  diminishes,  ^^'hen 
compared  with  a  standard  derived  from  assured  lives,  those  policies 
which  have  been  in  existence  for  a  sufficient  length  of  time  to  have 
reached  the  advanced  ages  are  therefore  of  necessity  tested  by  a  table 
of  mortality  which  is  less  favorable  at  those  ages  than  at  the  younger 
ones,  and  the  deaths  amoiig  policies  of  long  duration  will  there- 
fore probably  show  a  reduction  in  the  percentage  of  actual  to  ex- 
pected deaths,  even  though  no  such  reduction  has  in  reality  occurred. 
The  truth  may  be,  not  that  the  number  of  actual  deaths  has  pro- 
portionately decreased,  but  that  the  number  of  expected  deaths  has 
proportionately  increased.  The  only  way  to  answer  such  a  question 
is  by  reference  to  a  table  into  which  the  element  of  selection  does 
not  enter  ai  all.  I  have  had  the  percentages  worked  out  by  the 
English  table  No.  3  for  every  fifth  age  of  the  Twenty  Offices' experi- 
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ence,  and  place  them  side  by  side  with  Mr.  Sprague's  fig-ures  (J.  I. 
A.,  XV.,  339).  It  will  be  noticed  that  while  a  slight  apparent  maxi- 
mum still  remains,  it  is  only  in  the  twenty-first  to  the  twenty-fifth 
policy-years,  and  is  therefore  of  but  little  practical  importance.  The 
experience  beyond  twenty-five  years'  duration  and  on  the  very  old 
lives  is  moreover  comparatively  small  and  not  as  reliable  as  at  the 
younger  ages  and  shorter  durations.  Further  investigation  may 
possibly  show  that  no  maximum  at  all  exists. 


Percext.age  which  the  Actual  Deaths  in  the  Twenty  Offices' 

EXPERIEN'CE    ARE    OF    THOSE    ExPECTED    BY    VARIOUS    TaBLES, 

ALL  Ages  at  Entrance. 


Year  of 

Seventeen 

Peerage, 

HM. 

English, 

Assurance. 

Offices. 

Males. 

No.  3. 

0 

42.2 

41.45 

44.6 

38.1 

I 

68.0 

68.04 

71-5 

54.1 

2 

85.0 

86.63 

88.9 

68.7 

3-5 

98.86 

103.74 

102.35 

85.2 

6-10 

102.85 

III. 93 

105.12 

85.6 

11-15 

107.22 

119. 21 

108.74 

89-3 

16-20 

103-95 

116.89 

105.24 

90.4 

21-25 

103.23 

116.99 

104.46 

103.6 

26-30 

102.53 

115.96 

103.54 

97.5 

3 1 -End. 

101.73 

no.  10 

102.07 

92.5 

The  chief  practical  conclusions  which  I  think  we  may  draw 
from  this  investigation  may  be  summed  up  as  follows  : 

(i)  That  the  English  table  No.  3  is  probably  the  least  objec- 
tionable standard  which  we  possess  by  which  to  measure  the 
effects  of  selection  at  various  ages. 

(2)  That  the  age  at  entrance  makes  comparatively  little  differ- 
ence in  the  efficiency  of  medical  selection  among  those  who  assure 
after  thirty  years  of  age. 

(3)  That  medical  selection  has  failed  to  prevent  the  intrusion 
of  an  undue  pro]H)rti()n  of  bad  and  donlttfiil  lives  at  ages  under 
twenty-live. 

(4)  That  adverse  selection,  both  at  entrance  and  in  connection 
with  discontinuances,  has  a  more  marked  effect  among  lives  enter- 


ing  under  twenty-live  tlian  anujng  those  assuring  later,  and  tliatthe 
mortality  among  these  entrants  as  a  class  is  excessive  throughout 
the  whole  of  life.  In  the  case  of  the  Twenty  English  Offices,  that 
permanent  excess  was  about  seven  per  cent.,  and  in  the  case  of  the 
Thirty  American  Offices  about  seventeen  per  cent. 

(5)  That  great  attention  must  be  given  to  the  personal  and 
family  records  of  applicants  at  young  ages,  and  that  defects  which 
would  not  be  considered  sufficient  to  exclude  a  person  of  older  age 
should  probal)ly  have  that  effect  in  the  case  of  a  young  person. 

(6)  That  this  care  is  particularly  necessary  in  view  of  the  fact 
that  premiums  based  on  the  ordinary  assurance  experiences  are  in 
themselves  too  low  at  these  ages  on  account  of  the  nature  of  the 
tables,  apart  entirely  from  the  influence  of  adverse  selection. 

(7)  That  persons  from  sixty  to  seventy  years  of  age  are  not  as 
a  class  undesirable  lives,  although  the  unfavorable  experience  of  in- 
divividual  companies  shows  that  great  care  must  be  taken  to  ex- 
clude all  cases  in  which  the  moral  hazard  is  not  thoroughly  satis- 
factory. 

(8)  That  the  period  of  maximum  mortality  percentage  which 
has  sometimes  been  observed,  may  perhaps  be  due,  in  part  at  least, 
to  the  nature  of  the  tables  used  as  standards  rather  than  to  any 
peculiarity  in  the  experience  which  is  being  analyzed. 

These  are,  I  think,  the  fair  teachings  of  the  Twenty  English 
and  Thirty  American  offices  at  least. 
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Mortality  Surfaces. 


M.  LEON  MARIE,  Secretary  of  the  Institut  des  Actuaires  Franfais. 

Bulletin  I'lnstitut  des  Actuaires  Franfais,  April,  1893. 

Translation  and  Note,  HOWELL  W.  ST.  JOHN. 


AT  our  monthly  session  of  last  November  we  had  incidentally 
the  question  of  the  mortality  of  those  disabled  by  accidents. 
Our  colleague,  ^l.  Louis  Fontaine,  declared  that  this  mortality 
does  not  admit  of  representation  by  a  single  mean  curve.  The 
effect  of  accident  is  to  increase  in  a  considerable  proportion  the 
risk  of  death  during  the  years  immediately  following.  Soon  after- 
ward this  risk  resumes  its  normal  value.  The  rate  of  mortality  for 
a  given  age  depends  then  not  only  on  this  same  age  but  also  upon 
the  age  at  which  the  accident  occurs. 

Similar  qualifications  should  obtain  each  time  that  a  special 
selection  precedes  the  admission  of  the  observed  lives.  The  rate 
of  mortality  depends  then  upon  two  elements — the  actual  age  and 
the  age  at  entrance. 

For  example,  the  life  annuitants  undergo  a  selection  at  the 
moment  when  they  contract  for  their  policies,  a  selection  all  the 
more  serious  because  it  is  due  to  their  own  interests  ;  also  their 
average  vitality  is  very  sensibly  superior  to  that  of  the  assured 
against  the  risk  of  death,  whose  sanitary  condition  is  nevertheless 
determined  by  a  physician  appointed  by  the  Assurer.  This  selec- 
tion of  the  annuitants  has  the  effect  of  reducing  the  rate  of  mor- 
tality during  a  certain  number  of  years.  To  demonstrate  it,  I  have 
been  able  to  draw  only  upon  the  new  table  R.  F. ,  the  elements  of 
which  have  not  yet  been  calculated  in  all  their  details.  But  the 
first  provisional  table  R.  F.  which  was  presented  at  the  I'niversal 
Exposition  of  1889  furnishes  the  following  results  : 

At  the  age  of  70  years  the   rate  of  mortality  rises  to 
527„g  upon  the  total  of  the  observations. 
497oo  for  the  lives  entered  at  the  age  of  70  years. 
497oo         "  "  "  "     65       " 

557oo         "  "  "  "     60      " 

sSVoo         "  "  "  "     55       " 

7i7«o        "  "  "  "     50      " 
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At  the  age  of  80  years  the  rate  of  mortality  rises  to 
iiyVoo  upon  the  total  of  the  observations. 
8i7oo  for  tlie  lives  entered  at  the  age  of  80  years. 

115V00         "  "  "  "     75      " 

I287oo  "  "  "  "       70         " 

i327«o         "  "  "  "     65       " 

I4i7oo  "  "  "  "      60       " 

These  results  are  not  very  regular  in  their  proportions,  because 
they  proceed  from  direct  non-adjusted  observations,  although  they 
have  been  chosen  from  that  jxjrtion  of  the  table  where  these 
observations  are  the  most  numerous.  J3ut,  taken  together,  they  are 
sufficient  to  demonstrate  in  the  most  evident  manner  that  the  influ- 
ence of  selection  is  considerable  upon  the  progress  of  the  mortality 
of  the  annuitants. 

Thus,  each  time  that  there  is  a  genuine  selection  at  entrance 
upon  the  assurance,  the  rate  of  mortality  (and  the  number  of  sur- 
vivors which  result  from  it)  depends  at  the  same  time  upon  the 
actual  age  and  the  age  at  entrance.  If  one  wishes  to  keep  a  sutiti- 
cient  account  of  these  two  elements  it  will  be  necessary  then  to  pre- 
pare different  tables  for  each  age  at  entrance.  I  will  not  dwell  upon 
the  very  evident  utility  of  these  tables  nor  upon  their  construction 
further  than  to  suggest  that  one  of  our  associate  members  actually 
prepare  a  thesis  upon  this  very  interesting  subject.  But  I  wish, 
nevertheless,  to  keep  in  view  a  particular  point  of  the  question. 
In  introducing  only  the  actual  age  in  the  study  of  mortality,  that 
is  to  say,  in  considering  the  rate  of  mortality,  or  the  number  of 
survivors,  as  a  function  of  a  single  variable,  we  have  been  led  to 
represent  this  function  graphically  by  curves,  then  to  seek  by 
methods  more  or  less  empirical  its  analytical  form  also.  This  last 
research  has  produced  the  celebrated  solutions  of  Gompertz  and 
Makeham,  of  which  an  interesting  generalization  is  due  to  another 
of  our  young  associate   members,   at  present  in  solicitation  for  the 

title  of  fellow. 

« 

If  we  retain  then  an  account  of  the  age  at  entrance  of  the 
observed  lives,  in  order  not  to  neglect  the  effects  of  selection,  it  is 
necessary  to  trace  a  curve  or  to  calculate  the  constants  of  the 
analytical  formula  for  each  one  of  the  ages  of  admission.  A  prac- 
tical difficulty — and  not  one  of  the  least — presents  itself  then.  The 
total  number  of  the  observations  may  be  sufficient  for  the  establish- 
ment of  a  single  mean  table,  whereas  if  divided  between  a  hun- 
dred different  tables  it  would  give,  without  doubt,  wholly  insuffi- 
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cient  elements  for  each  one.  We  are  led  then  to  seek  for  a 
sufficiently  perfected  process  of  adjustment  to  compensate  for  this 
paucity  of  exact  elements.  Now,  if  we  suppose  that  the  age  of 
admission  varies  by  very  small  intervals,  the  different  correspond- 
ing curves  will,  in  consequence,  follow  each  other  regularly  in  a 
continuous  manner  ;  they  will  form  then  a  surface.  The  co-ordi- 
nates of  a  point  of  this  surface  will  include  the  age  at  entrance, 
which  I  have  designated  by  z,  the  actual  age  x,  and  the  number  of 
surivors^'  (or  the  rate  of  mortality). 

The  useful  portion  of  this  surface  will  be  limited  by  the  plane 
y  o  X,  by  the  bisecting  plane  jk  o  b,  and  by  the  plane  x  o  z,  which 
will  cut  it  in  a  curve,  each  point  of  which  will  be  the  limit  of  the 
living  at  the  actual  age  .r  for  the  the  corresponding  age  of  entrance 
z.  The  form  of  this  surface  depends  evidently  upon  the  arbitrary 
number  of  living  which  we  adopt  at  entrance,  that  is  to  say,  upon 
the  points  _y,  contained  in  the  plane  y  o  h,  of  the  resulting  curve 
in  which  this  plane  cuts  the  surface. 


In  proceeding  as  I  have  indicated  we  admit  that  the  number  of 
living  is  a  function  of  two  variables — the  actual  age  x  and  the  age 
of  entrance  z;  we  can  then  \>\x\.  y=/ {x  z)  which  is  the  equation 
of  this  surface.  If  we  can  then  succeed— and  it  appears  to  me  by 
no  means  impossible — in  tinding  a  satisfactory  form  for  this 
function,  the  problem  of  adjustment  will  become  comparatively 
simple.  I  have  confined  myself  to-day  to  the  presentation  of  the 
question  without  attempting  to  solve  it. 

In  summing  up,  I  believe  then  that  from  the  ]->oint  of  view  of 
the  greater  portion  of  its  applications,  the  progress  of  human  life 
will  be  represented  with  much  greater  exactness  by  surfaces  of 
mortality  than  by  curves.      1  hope  further  that  a  great  interest  will 
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be  attained  to  follow  the  study  of  these  surfaces,  and  above  all  to 
discover  the  forms  of  the  functions  capable  of  representing  them 
analytically. 

I  hope  that  certain  of  our  colleagues  very  competent  in  similar 
investigations  will  permit  themselves  to  be  tempted  by  the  utility 
of  this  study,  and  that  they  will  thus  assist  us  in  the  solution  of  a 
great  number  of  practical  problems  of  great  importance. 

Note. 

Apart  from  the  value  which  attaches  to  M.  T.eon  Marie's  paper 
in  consequence  of  its  novel  and  ingenious  mode  of  treatment  of  an 
important  topic,  it  suggests  clearly  the  advantage  of  an  absolute — 
not  relative — measure  of  the  so-called  "  effects  of  selection,"  viz.,  the 
actual  progress  of  the  rate  of  mortality  among  a  body  of  selected 
lives  with  reference  to  duration  of  exposure  as  well  as  age  at 
entrance. 
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The  Value  of  Medical    Examinations   in    Industrial 

Insurance. 


WALTER    S.     NICHOLS. 


IT  Avas  my  good  fortune  to  be  present  at  the  recent  Life  Insurance 
Congress,  at  Chicago,  when  Dr.  Hamill,  the  medical  director  of 
the  Prudential  Insurance  Company,  presented  a  paper  embodying 
his  observations  on  risks  declined  by  that  company.  The  paper 
had  been  prepared  solely  from  the  standpoint  of  a  medical  director, 
and  was  apparently  framed  with  the  single  idea  of  presenting  the 
results  of  his  investigations  for  the  benefit  of  his  profession.  I 
question  whether  those  for  whom  it  was  primarily  intended  have 
ever  appreciated  its  value,  still  more  do  I  doubt  whether  the  writer 
was  aware  that  he  had  suggested  a  method  looking  to  the  practical 
solution  of  a  question,  for  which  actuaries  had  despaired  of  secur- 
ing adequate  data.  It  was  to  the  actuarial  rather  tlian  to  the  med- 
ical fraternity  that  the  paper  of  Dr.  Hamill  most  strongly  appealed. 
Had  his  labors  in  its  preparation  been  supplemented  by  those 
of  a  skilled  life  insurance  mathematician,  having  the  statistics  at 
hand,  from  which  the  facts  were  drawn,  there  would  be  no  occasion 
for  these  remarks.  In  the  absence  of  those  statistics  I  can  only 
undertake  to  indicate,  in  a  general  way,  the  mathematical  bearing 
of  the  facts  presented. 

Applications  for  additional  insurance  in  the  company,  which 
had  been  refused  after  a  medical  examination,  on  account  of  im- 
paired lives,  between  the  years  1 888-1 892  inclusive,  were  noted  to 
the  number  of  13,042,  and  their  after  lives  were  followed  by  means 
of  the  prior  existing  policies  in  force  in  the  company.  The  total 
number  of  deaths  observed  among  them  to  May,  1893,  was  1,632. 
The  distribution  of  the  fig-ures  is  shown  in  the  following  table  : 


Year. 

No.  Cases 
Rejected. 

1          Yej 
Subsequent     1 

11-  in  which  Death  touk  place  and  N 

3. 

Deaths.             ^ggj 

1889 

1890 

189, 

1892    1 

,^„. 

1888 

1,175 

309              2  1 

78 

63 

f,:^    '       65 

19 

1889 

2,454 

397 

54 

135 

S.;         94 

2^ 

1890 

2,710 

420 

6S 

176     148 

2S 

189I 

2,478 

311 

83    185 

43 

1892 

4,225 

195 

132 

.     118 

77 

Total, 

13,042 

1,632               21 

266 

411 

610 

192 
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I'hc  various  causes  of  rejection  are  further  analyzed  under  forty- 
five  specific  groups,  and  the  nunriber  of  rejections  and  of  deaths  in 
each  class  are  jjiven,  together  with  their  causes.  The  following 
table  presents  a  summary  of  the  facts  regarding  some  of  the  princi- 
pal groups  : 


Cause  of  Rejection. 


Valvular  Disease  of  Heart,  ' 

Personal  Condition, 

Habits,  .... 

Lung  Disease, 

Consumption, 

Bronchitis, 

Family  History, 

Irregular  Heart, 

Asthma, 

Rheumatism,  . 

Heart  Disease, 

Fatty  Degeneration, 

Total  Respiratory,    , 
"      Circulatory, 


No.  of 
Rejections. 


J, 224 

[,667 

926 

840 

696 
649 

483 

458 

1,358 
5,387 


No.  of 
Deaths  from 
all  Causes. 


251 
178 

67 
162 
206 
179 

24 

77 
72 

50 


687 
420 


Percentage. 


11.28 
10.67 

7-23 
19.28 
24.67 

25-73 
3-70 
13.80 
14.90 
10.91 

15.85 

20.44 
12.40 


The  deaths  are  again  grouped  according  to  age,  color  and  sex. 
In  order  to  obtain  the  data  needed  for  a  mathematical  analysis  of 
these  figures  I  have  been  compelled  to  rely  on  such  germane  facts 
as  I  am  familiar  with  or  have  hastily  gathered  concerning  the  ex- 
perience of  the  United  States  Industrial  Insurance  Co.,  with  which 
I  am  associated,  assuming  that  the  experience  of  the  two  com- 
panies is  approximately  similar. 

The  first  question  suggested  is,  how  far  do  observations  on 
rejected  lives,  already  insured  under  previous  policies,  apply  to 
lives  not  thus  insured  ?  While  I  have  never  critically  investigated 
our  experience  on  this  point,  I  know  of  no  sufficient  grounds  for 
discriminating  between  the  two  in  so  far  as  industrial  insurance  is 
concerned  ;  the  mortality  among  the  holders  of  additional  policies 
has  not  been  observed  to  essentially  differ  from  the  general  experi- 
ence. Apprehended  impairment  of  life  does  not  appear  to  exert 
a  greater  influence  in  inducing  second  than  in  inducing  original 
applications.  Of  some  260  recent  applications  for  such  policies  in 
the  United  States  Industrial,  which  I  examined,  I  found  that  about 
seven   per  cent,  of  those  medically   examined   were  rejected,  and 
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that  the  applicants  were  fairly  distributed  through  all  the  original 
policy  years,  in  proportion  to  the  policies  in  force.  We,  therefore, 
apparently  have  the  same  conditions  existing  as  among  an  equal 
number  of  rejected  applicants  without  insurance.  The  lapse  rate 
among  this  class  of  policies  would  naturally  be  more  favorable 
than  among  the  policies  at  large.  l"he  discriminating  effects  of  a 
medical  examination  in  industrial  insurance  should  be  less  marked 
than  in  the  case  of  ordinary  policies.  The  examinations  are 
necessarily  more  superficial  because  the  limited  sums  insured  will 
not  justify  an  equal  expenditure,  and  the  results  of  such  examina- 
tions will  be  regarded  with  a  less  critical  eye.  If,  therefore,  in  the 
figures  before  us,  the  benefits  of  a  medical  selection  are  manifest, 
much  more  should  this  be  the  case  with  ordinary  policies.  With 
these  preliminary  remarks,  I  proceed  to  discuss  the  statistics  pre-, 
sented.  The  death  rates  of  the  rejected  risks,  during  successive 
years  of  insurance,  are  shown  in  the  following  readjustment  which  I 
have  made  of  the  first  table  above,  omitting  the  fractional  portion 
of  1893. 


Policy  Year. 

No.  of  Rejections 
observed  on 

No.  of  Deaths. 

Percentage. 

0 
I 

2 

3 

4 

13,042 

8,591 
5,807 

3,189 
950 

344 

574 
300 

157 
65 

2.64 

6.68 

5-17 
4.92 
6. 84 

No  allowance  has  been  made  in  these  figures  for  lapses  which 
must  increase  the  above  death  rate  more  or  less  with  each  suc- 
cessive policy  year.  While  I  can  make  no  very  close  estimate  of 
this  lapse  rate,  the  following  considerations  will  show  its  general 
effect.  The  bulk  of  these  rejections  were  presumptively  among 
lives  which  had  been  long  enough  in  force  to  sensibly  deteriorate 
and  on  which  the  lapse  rate  was  comparatively  low.  This  rate 
would  be  scill  further  reduced  by  the  act  of  rejection  and  by  the 
large  proportion  of  old  business  from  which  these  applications  were 
in  part  drawn.  An  annual  lapse  rate  of  from  ten  to  fifteen  per 
cent,  is  fairly  representative  of  the  experience  of  industrial  com- 
panies on  policies  wliich  have  been  several  years  in  force.  If 
an  annual  lapse  rate  of  only  ten  per  cent,  be  assumed,  inclusive 
of  deaths,  we  should  have  a  death-rate  in  case  of  these  rejected 
risks  increasing  from  about  seven  per  cent,  in  the  first  policy  year 
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to  ten  per  cent,  in  the  fourth.  Tlie  exposure.s  durin^^  the  current 
year  of  rejection,  of  course,  averaged  a  duration  of  only  about  six 
months,  giving  an  annual  death  rate  of  about  5.21  per  cent.  The 
explanation  of  such  an  excessive  mortality  following  immediately 
upon  the  rejections  must  probably  be  sought  in  the  fraudulent 
efforts  to  select  against  the  company,  by  applicants,  who  knew  that 
their  lives  were  uninsurable,  a  feature  which  is  much  more  promi- 
nent in  industrial  than  in  ordinary  insurance.  The  experience  of 
the  fifth  policy  year,  which  embraced  only  four  months  and  has  not 
been  included  in  the  table,  indicates  that  the  same  excessive  death 
rate  continued  to  prevail. 

Now,  a  comparison  with  the  general  death  rate  of  the  company 
will  show  the  significance  of  the  figures.  I  have  computed  the 
following  table  from  the  official  returns  of  its  business  to  the  de- 
partments. 


Year. 

Mean  No.  of  Policies 
in  Force. 

No.  of  Claims. 

Percentage  of  Claims. 

1888 
1889 
1890 
189I 
1892 

793,812 

976,065 

1,166,378 

1.295,994 

1,506,924 

13.355 

15,588 

21,334 
23.683 

27.857 

1.68 
1.60 
1.83 

1.83 

1.85 

For  purposes  of  comparison  some  modifications  should,  per- 
haps, be  made  in  these  figures.  Judging  from  the  proportion  of 
new  business  written,  nearly  one-third  of  the  policies  in  force  must 
have  been  issues  of  the  several  current  years,  a  part  of  which  were 
not  in  benefit.  The  whole  of  these  policies  were  not  in  force 
during  each  entire  year.  Proper  allowance  for  this  would  increase 
the  death  rate  about  one-twentieth. 

Again,  judging  from  the  experience  of  the  United  States  Indus- 
trial, the  deaths,  and  presumptively  the  rejections,  were  largely  in 
excess  among  the  older  ages,  as  is  shown  in  the  following  tabula- 
tion : 

AGES    OF    REJECTED    LIVES    AT    DEATH. 

Under  21   years, 189 

Between   21   and  30, 235 

"         31      "     40, 234 

41      "     50 284 

^'          51      "60, 409 

Over  60,        281 
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But,  as  an  offset  to  this,  the  high  death  rate  among  infantile 
policies  has  been  avoided.  I  find  that  in  the  case  of  the  United 
States  Industrial  a  redistribution  of  the  numbers  insured  among 
the  ages  in  accordance  with  the  relative  deaths  among  these  re- 
jected lives,  would  have  produced  no  important  increase  in  the 
general  death  rate.  The  heavier  death  rate  of  the  advanced  ages 
would  have  been  nearly  balanced  by  the  diminished  deaths  of 
infants. 

After  all  reasonable  allowances  have  been  made  for  these  differ- 
ing conditions,  we  are  still  confronted  with  the  startling  fact  that 
the  death  rate  experienced  among  these  rejected  lives  has  been  at 
least  three  times  that  of  the  corresponding  ages  insured  by  the 
company,  or  that  experienced  in  the  general  population  of  a  healthy 
community.  In  so  far  as  the  testimony  of  the  figures  is  adequate, 
it  must  be  deemed  conclusive  of  the  efficiency  of  medical  examina- 
tions in  the  case  of  industrial  insurance,  but  in  the  application  of 
these  facts  to  ordinary  insurance,  certain  distinctions  should  be 
borne  in  mind.  The  examinations  in  the  latter  are  more  rigid  and 
a  higher  standard  of  physical  soundness  is  imposed.  On  the  one 
hand  the  percentage  of  rejections  would  naturally  be  larger,  on  the 
other  the  average  impairment  would  be  less. 

This  brings. me  to  the  practical  issue  of  this  discussion.  Strange 
as  it  may  seem,  the  figures  of  themselves  do  not  conclusively 
demonstrate  the  profitableness  of  the  medical  examination  ;  this 
must  depend  on  the  percentage  of  actual  rejections.  If  this  per- 
centage be  so  small  that  the  loss  to  the  company,  through  the 
acceptance  of  the  risk,  would  be  less  than  the  cost  of  the  examina- 
tions required  to  sift  out  the  rejections,  the  examinations  will  still 
be  unprofitable.  In  industrial  insurance,  with  its  hasty  examina- 
tions, its  large  lapse  rate  and  deferred  benefits,  the  measure  of  gain 
from  medical  examinations  is  a  problem  not  so  easy  of  solution  as 
might  at  first  appear. 

Let  us  next  examine  the  effect  of  these  rejections  on  the  general 
death-rate.  During  the  five  years  under  observation  there  is  no 
apparent  decline  in  the  excessive  rate  of  mortality  ;  if  we  assume 
that  it  will  continue  and  that  the  rejections  represent  se\en  percent, 
of  the  applications,  the  normal  mortality  would  have  been  increased 
nearly  one-fourth  during  the  first  five  years  by  the  inclusion  of 
these  lives,  and  at  the  end  of  ten  years  the  effect  would  still  be 
noticeable.  Now,  suppose  that  under  a  more  rigid  system  of  ex- 
aminations and  a  higher  standard  of  good  health,   the  percentage 
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of  rejections  were  increased.  The  result  would  be  a  smaller  degree 
of  average  impairment  in  the  lives  rejected,  and  while  the  gain  to 
the  company  would  be  larger  as  a  whole,  it  would  be  more 
gradually  extended  over  a  longer  period. 

These  are  the  conditions,  which  prevail  in  ordinary  as  com- 
pared with  industrial  insurance,  and  remind  me  of  an  opinion  once 
expressed  by  Mr.  McClintock,  that  the  effects  of  selection  continue 
during  the  entire  after  life  of  the  insurances. 

1  pass  now  to  consider  briefly  some  of  the  medical  features  of 
this  interesting  paper.  In  so  far  as  the  general  unsoundness  of  the 
life  is  concerned,  the  judgment  of  the  examiner  has  proved  all  that 
could  be  expected.  Has  his  diagnosis  been  equally  satisfactory  as 
to  the  specific  sources  of  danger.''  To  decide  this  question  we 
must  ascertain  how  far  the  causes  of  death  are  allied  with  the 
causes  of  rejection.  No  special  distinction  appears  to  have  been 
made  between  the  immediate  and  remote  causes  of  rejection  and  of 
death  by  the  examiners,  and  such  causes  are  often  given  under 
designations  more  or  less  general  in  their  character.  No  very 
accurate  comparison  can,  therefore,  be  instituted,  but  the  following 
general  facts  regarding  some  of  the  principal  groups  may  serve  to 
indicate  the  comparative  accuracy  of  the  diagnosis.  Among  835 
rejections  for  consumption,  there  were  206  deaths 'or  twenty-five 
per  cent.,  of  which  133  were  chargeable  to  diseased  lungs,  four  to 
diseased  hearts  and  ten  to  diseased  kidneys.  On  the  other  hand, 
among  2,224  rejections  for  valvular  disease  of  the  heart,  there  were 
251  deaths  or  eleven  per  cent.,  of  which  iii  were  chargeable  to 
heart  troubles,  only  thirty  to  diseased  lungs  and  twenty  to  diseased 
kidneys.  Among  215  rejections  for  diseased  kidneys,  the  deaths 
were  twenty-three  or  eleven  per  cent.,  of  which  eight  w^ere  charge- 
able to  this  cause  and  only  five  to  lung  trouble.  It  further  appears 
that  while  the  high  percentage  of  deaths  among  those  rejected  for 
respiratory,  circulatory,  intestinal  and  kidney  troubles  and  rheuma- 
tism fully  justified  the  rejections,  neither  weight  nor  family  history 
proved  important  factors.  Apart  from  the  general  personal  condi- 
tion of  the  risk,  the  chief  gain  from  the  medical  examinations,  thus 
far,  has  resulted  from  the  exclusion  of  those  having  impaired 
respiratory  and  circulatory  troubles,  who  constituted  over  fifty  per 
cent,  of  the  whole,  but  it  must  be  remembered  that  we  are  dealing 
only  with  the  partial  results  of  the  first  five  years,  while  many  of 
the  causes  of  rejection  contemplate  the  probability  of  a  more  pro- 
longed existence. 
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This  review  of  the  paper  presented  by  Dr.  Hamill  is  necessarily 
largely  tentative  in  the  absence  of  complete  statistics.  Its  chief 
value  to  the  actuary  lies  in  the  suggestion  which  it  offers  for  the 
prosecution  of  further  inquiries  along  a  similar  line  with  a  view  of 
determining  from  actual  observations  on  rejected  lives,  the  effect 
of  medical  selection.  The  experiment  which  has  been  inaugurated 
abroad,  of  substituting  a  probationary  period  for  the  ordinary  med- 
ical examination,  rests  on  the  theory  that  for  practical  purposes  the 
effects  of  selection  disappear  after  the  first  five  years  of  insur- 
ance. It  is  needless  to  say  that  the  statistics  presented  by  Dr. 
Hamill  emphatically  negative  this  assumption. 
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Policies  or  Lives,  and  Amounts  at  Risk. 


ASA  S.    WINc;. 

AT  the  April,  1892,  meeting  of  the  Society  (see  "Papers,  etc.," 
No.  7,  p.  308,  etc.)  I  presented  some  suggestions  as  to  Ratios 
of  MortaHty  for  Numbers  and  Amounts  at  Risk. 

Since  then  I  have  collected  some  statistics  which  I  present  here- 
with as  of  interest  in  showing  how  differently  numbers  and 
amounts  are  relatively  distributed  as  to  age  at  exposure. 

I  do  not  venture  any  conclusion  from  the  figures  presented 
herewith  beyond  that  of  my  former  paper,  viz. : — that  part  of  the 
more  favorable  mortality  for  numbers  over  amounts  arises  from 
this  difference  in  the  age  at  exposure,  and  not  merely  because  the 
policy  is  large,  or  because  there  has  been  selection  against  the 
company  by  the  person  insured,  or  carelessness  in  selection  by  the 
company  in  accepting  larger  risks. 

In  Table  I.  is  given,  in  columns  side  by  side,  the  average  amount 
exposed  on  each  life,  and  the  average  amount  of  each  death-claim 
for  each  age  at  exposure  for  the  experience  of  the  30  American 
Companies.  In  this  experience  the  average  amount  of  each  risk 
exposed  for  all  ages  is  $2,629,  but  you  will  notice  by  the  table  that 
for  all  ages  up  to  39  the  average  polic)''  exposed  is  less  than  that, 
and  for  all  ages  above  39  it  is  more. 

This  table  is  illustrated  by  Chart  I. 
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Table  I. 
Thirty  American  Offices. 


Averao^e  Amount 

Average  Amount 

Average  Amount 

Average  Amount 

Age. 

Exposed 

ot'  each 

Age. 

Exposed 

ot  each 

on  each  Life. 

Death-claim. 

on  each  Life. 

Death-claim. 

20 

$1896 

$1708 

46 

$2825 

$2997 

21 

1967 

1683 

47 

2863 

2889 

22 

2052 

1665 

48 

2893 

3051 

23 

2124 

1952 

49 

2922 

3082 

24 

2167 

2169 

50 

2954 

2981 

25 

2263 

2142 

51 

2982 

2968 

26 

2316 

2318 

52 

3003 

3148 

27 

2352 

2272 

53 

3012 

3127 

28 

2354 

2288 

54 

3025 

301 1 

29 

2367 

2455 

55 

3030 

3241 

30 

2409 

2556 

56 

3023 

3133 

31 

2491 

2508 

57 

3030 

3343 

32 

25II 

2502 

58 

3030 

3060 

33 

2527 

2637 

59 

3038 

3190 

34 

2547 

2693 

60 

3033 

2S68 

35 

2566 

2704 

61 

3022 

3283 

36 

2584 

2775 

62 

2992 

3059 

37 

2598 

3IOI 

63 

3000 

3313 

38 

2603 

2754 

64 

2951 

2924 

39 

2628 

2812 

65 

2946 

3647 

40 

2651 

2729 

66 

2901 

2935 

41 

2676 

2861 

67 

2862 

3008 

42 

2714 

2872 

68 

2845 

3058 

43 

2745 

2707 

69 

2775 

2679 

44 

2770 

2804 

70 

2678 

2793 

45 

2798 

2776 
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In  the  experience  of  the  Mutual  Benefit  the  average  amount  of 
each  exposure  for  all  ages  is  $3,721. 

In  Table  II.,  illustrated  by  Chart  II.,  the  average  amount  ex- 
posed on  each  policy  is  less  on  each  age  under  43,  and  more  on  all 
older  ages. 


Table   II. 

Mutual  Benefit. 


Average  Amount 

Average  Amount 

Average  Amount 

Average  Amount  , 

Age. 

on  each  Lite 

on  each  Life 

Age. 

on  each  Lite 

on  each  Life 

Exposed. 

terminated  by 
Death. 

Exposed. 

terminated  bv 
Death.      '       ' 

20 

I2719 

$4234 

46 

$3830 

I4O18 

21 

2752 

2210 

47 

3909 

4II3 

22 

2799 

2054 

48 

,     395^ 

4310 

23 

2885 

2593 

49 

4006 

4053 

24 

2970 

2884 

50 

4046 

4062 

25 

3042 

3064 

5 1 

4094 

4313 

26 

3118 

3553 

52 

4118 

4186 

27 

3141 

2842 

53 

4151 

4277 

28 

319^ 

3137 

54 

4158 

4354 

29 

324^) 

3035 

55 

4  I  91 

4482 

30 

3324 

3344 

5^^ 

4226 

4797 

31 

3365 

3359 

57 

4251 

4546 

32 

3385 

3598 

58 

4270 

4748 

33 

3410 

3758 

59 

4279 

4801 

34 

3442 

4219 

60 

4318 

3940 

35 

3470 

37S7 

61 

4325 

4436 

36 

3521 

3509 

62 

4289 

4803 

37 

3547 

3877 

^>3 

4246 

4298 

38 

3578 

3793 

64 

4185 

4818 

39 

3592 

3589 

65 

4190 

4907 

40 

3614 

3834 

66 

41  I  I 

3834 

41 

3652 

4150 

67 

4085 

3956 

42 

3678 

4352 

68 

4097 

4419 

43 

37'^o 

34S3 

69 

40^8 

4127 

44 

376S 

3840 

70 

4047 

4 '73 

45 

3772 

3923 

23^ 
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In  the  experience  of  the  Connecticut  Mutual  the  average  amount 
of  each  exposure  for  all  ages  is  $2,864. 

In  Table  III.,  illustrated  by  Chart  III.,  the  average  amount  ex- 
posed on  each  policy  is  less  than  that,  on  all  ages  up  to  38,  and 
more  on  ages  39  to  59,  inclusive,  and  after  that  less  again. 

I  think  it  will  be  found,  when  figures  are  attainable  for  it,  that 
the  ratio  of  new  insurance  and  of  retirants  to  exposures  will  afford 
some  explanation  for  the  differences  between  one  company's 
experiences  and  another's. 


Table    III. 
Connecticut  Mutual  Policies  on  Male  Lives. 


Average  Amount 

Average  Amount 

Average  Amount 

1 
Average  Amount 

Age. 

of  each  Policy 
Exposed. 

of  each  Policy 

terminated  by 

Death. 

Age. 

of  each  Policy 
Exposed. 

of  each  Policy 

terminated  by 

Death. 

20 

$2159 

I1865 

46 

$2949 

$3286 

21 

2294 

1564 

47 

2956 

2826 

22 

2386 

2602 

48 

2975 

2986 

23 

2475 

2467 

49 

2997 

3102 

24 

2569 

I913 

50 

3012 

2874 

25 

2630 

2298 

51 

3012 

2908 

26 

2670 

2413 

52 

3001 

3352 

27 

2725 

2649 

53 

2990 

3'25 

28 

2763 

2572 

54 

2988 

2781 

29 

2798 

2806 

55 

2972 

3349 

30 

2826 

3052 

56 

2944 

3352 

31 

2839 

2593 

57 

2938 

Z^3(> 

32 

2830 

2903 

58 

2928 

3065 

zz 

2835 

2772 

59 

2880 

2934 

34 

2830 

2840 

60 

2837 

3085 

35 

2827 

2772 

61 

2793 

3047 

36 

2844 

2989 

62 

2775 

2856 

^7 

2845 

2918 

63 

2751 

3044 

38 

2858 

3088 

64 

2684 

2980 

39 

2870 

2894 

65 

2617 

2544 

40 

2882 

30S1 

66 

2600 

2616 

41 

2901 

2896 

67 

2549 

2869 

42 

2903 

2935 

68 

2463 

2^62 

43 

2908 

2890 

69 

2412 

2884 

44 

2914 

2  868 

70 

2357 

2819 

45 

2938 

3139 

1 
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The  average  amount  of  each  policy  exposed  in  the  experience 
of  The  Provident  Life  and  Trust  Co.  of  Philadelphia,  1866  to  1892, 
is  $3,072. 

In  Table  IV.,  illustrated  by  Chart  of  the  same  number,  that 
average  amount  is  attained  at  age  37,  and  the  succeeding  ages  all 
show  amounts  larger  than  that  average. 

The  line  in  the  Chart  for  average  amount  of  death-claims  is  more 
erratic  than  in  the  three  preceding  exhibits,  probably  because  of 
the  more  limited  exposures,  etc.,  under  consideration. 

Table  IV. 

The  Provident  Life  and  Trust  Company  of  Philadelphia, 

1866-1892. 


Average  Amount 

Average  Amount 

Average  .\mount 

Average  Amount 

Age. 

ot  each  Policy 

of  each   Policy 

Age. 

of  each  Policy 

of  each  Policy 

Exposed. 

terminated  by 
Death. 

Exposed. 

terminated  by 
Death. 

20 

I2144 

$1667 

46 

$3303 

$3937 

21 

2280 

2278 

47 

3274 

2659 

22 

2403 

3270 

48 

3294 

3596 

23 

2510 

2504 

49 

3342 

3418 

24 

2605 

2861 

50 

3375 

2685 

25 

2656 

2434 

51 

3355 

3388 

26 

2689 

41  18 

52 

3437 

3261 

27 

2705 

3 1 1 3 

53 

3405 

3308 

28 

2749 

2473 

54 

3373 

3579 

29 

2802 

2849 

55 

3367 

2817 

30 

2845 

2837 

56 

3341 

2716 

31 

2876 

3071 

57 

3340 

4052 

32 

2913 

33^'(' 

58 

3327 

4211 

33 

2972 

3284 

59 

3340 

34^7 

34 

2997 

3050 

60 

3387 

37(^1 

35 

3010 

3820 

61 

3370 

4468 

3(^ 

3045 

2579 

62 

3291 

35^<^^ 

37 

3082 

2955 

^3 

3239 

4801 

38 

3078 

2820 

^>4 

3090 

3024 

39 

3103 

3037 

^•5 

3066 

2813 

40 

3140 

2843 

66 

3107 

3061 

41 

3172 

2330 

67 

3096 

3250 

42 

3184 

3152 

68 

3112 

5008 

43 

3208 

3289 

69 

3093 

2798 

44 

3237 

3882 

70 

3155 

4678 

45 

3280 

3063 

_ 
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In  the  experience  of  the  Economic  Life  Assurance  Society,  1823 
to  1855,  the  average  amount  exposed  on  each  Hfe  is  ^1,042. 

The  average  risk  on  each  age  up  to  38  is  below  the  average  for 
the  whole  experience.  For  older  ages,  it  is  above,  with  the  single 
exception,  in  Table  V.,  illustrated  by  Chart  V.,  of  age  70. 

This  exhibit,  as  seen  more  clearly  by  comparing  this  Chart  with 
the  preceding  ones,  presents  the  striking  difference,  that  the  line 
representing  the  average  amount  of  each  death-claim,  for  each  age, 
runs  generally  below  the  Vine  representing  the  average  exposures, 
instead  of  above,  as  in  the  others. 

Table    V. 
Economic  Life  Assurance  Society,   i 823-1 855. 


1 

Average  Amount 

Average  Amount 

Average  Amount 

Average  Amount 

Age. 

Exposed 

terminated 

Age. 

Exposed 

terminated 

on  each  Life. 

by  each  Death. 

on  each  Life. 

by  each  Death. 

20 

/972 

/84O 

46 

/■1I18 

/63O 

21 

887 

650 

47 

I  130 

1277 

22 

864 

1467 

48 

I  I  54 

843 

23 

840 

550 

49 

I  162 

934 

24 

879 

450 

50 

1167 

1239 

25 

850 

843 

' 

51 

II47 

838 

26 

840 

556 

52 

I  I  54 

924 

27 

846 

I  150 

53 

I  I  62 

1040 

28 

849 

909 

54 

II58 

983             1 

29 

867 

884 

55 

II55 

1339 

30 

888 

7'7 

56 

II55 

1020 

31 

896 

804 

57 

I167 

1452 

32 

929 

903 

58 

II59 

II47 

33 

949 

1040 

59 

1175 

1403 

34 

963 

398 

60 

I  190 

957         1 

35 

976 

860 

61 

I  I  94 

1225 

36 

990 

939 

62 

I  184 

looS 

37 

lOII 

73(^ 

63 

I  162 

1  loS 

38 

1031 

715 

64 

1163 

1385 

39 

1043 

939 

65 

II26 

1217 

40 

1053 

1060 

66 

I  108 

1027 

41 

1062 

1206 

67 

1084 

1359 

42 

1059 

1092 

68 

1067 

1180 

43 

1070 

982 

69 

1063 

571 

44 

1082 

910 

70 

lOIO 

1470 

45 

1097 

984 
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In  the  five  exhibits  given  the  average  amount  of  each  risk  ex- 
posed at  age  20  varies  from  $1,900  in  the  30  American  Companies 
to  about  $4,500  (jCgoo)  in  the  Economic  Society;  but  in  each  there 
is  a  fairly  even  ascending  grade  to  somewhere  between  age  50  and 
60,  when  the  highest  average  risk  is  attained,  being  from  30/0  to 
50%  higher  than  the  average  risk  at  age  20  in  each  case. 

My  argument  in  my  former  paper  was  that  this  increased  aver- 
age exposure  where  the  largest  number  of  deaths  must  occur  ac- 
counted in  part  for  the  increased  ratio  of  loss  as  to  amounts  over 
that  for  numbers. 

To  further  illustrate  and  emphasize  this  thought,  I  have  prepared 
Tables  and  Charts  VI.  and  VII.,  showing  the  average  exposures, 
average  death-claims,  and  average  expected  death-claims  for  each 
year  of  exjDOSure,  in  the  experiences  of  the  Connecticut  Mutual 
and  Mutual  Benefit. 

It  is  striking  to  notice  that  in  each  exhibit  up  to  the  12th  or  14th 
years  of  isxposure  the  line  representing  the  average  expected  claim 
is  above  the  line  for  the  average  exposure.  That  is,  that  during 
the  history  of  the  companies  embracing  the  largest  proportion  of 
the  experience,  it  is  expected  by  the  mortality  table  that  the  average 
death-claim  shall  be  higher  than  average  exposure,  and  this  for  the 
reasons  I  have  given  before. 
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Table  VI. 

Connecticut  Mutual  1'kemium  Paying  Policies  on  Male  Lives. 


Year 

of 

Average  Amount 
of  each 

Average  Amount     ' 
of  each  Policy 

Aver;)>;e  Amount  of 
eacli  Policy  expected 

Year 
of 

Insuiaiicc. 

Policy  Exposed. 

lerminatcfl  by  Death. 

to  lie  terminated 
by  Death. 

Insurance. 

I 

$3189 

I3215 

$3237 

I 

2 

323' 

3281 

3272 

2 

3 

3235 

3102 

3279 

3 

4 

3229 

3382 

3277 

4 

5 

3210 

3449 

3252 

5 

6 

3189 

3451 

3234 

6 

7 

3173 

3271 

3217 

.  7 

8 

3159 

3332 

3195 

8 

9 

3^3^ 

3244 

3»73 

9 

lO 

3088 

3232 

3131 

10 

II 

3002 

3043 

3033 

I  I             ; 

12 

2902 

3248 

2910 

12 

13 

2728 

2777 

2713 

13 

14 

2725 

2639 

2635 

14 

15 

2618 

2432 

2576 

15 

16 

2603 

2690 

2571 

16 

17 

2581 

2756 

2538 

17 

18 

2545 

2667 

2503 

18 

19 

2501 

2513 

2439 

^9        , 

20 

2463 

2430 

2395 

20        1 

21 

2427 

2642          s 

2362 

21 

22 

2404 

2630 

2350 

22 

23 

2375 

2587 

2313 

23 

24 

2351 

2494 

2296 

24 

25 

2318 

2387 

2280 

25        i 

26 

2305 

2568 

2266 

26 

27 

2295 

2409 

2262 

27 

28 

2289 

2446 

2257 

28 

29 

2298 

2095 

2300 

29 

30 

2213 

2250 

2208 

30 
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Table  VII. 
Mutual  Benefit. 


Yr..,- 

\\  erage  Amount 

Average  Amount 

Average  Amo\int 

Year 

of 

Exposed 

fenninated  by  each 

of  each  expected 

of 

Insurance. 

on  eacli  Life. 

Death. 

Death-claim. 

Insurance. 

I 

^3444 

$3387 

$3544 

I 

2 

3553 

3375 

3  ^'5  9 

2            ' 

3 

3'>03 

3984 

373^ 

3 

4 

3628 

3917 

Zll^ 

4 

5 

3745 

4033 

3792 

5 

6 

3545 

3773 

3820 

6 

7 

3698 

4360 

3855 

7 

8 

3713 

4217 

3866 

8 

9 

3715 

4171 

3859 

9 

10 

3733 

4291 

3874 

10 

II 

3734 

4285 

3834 

II 

12 

3734 

4056 

3830 

12 

13 

3752 

4439 

3807 

13 

14 

3758 

3868 

zii-^ 

14 

15 

3805 

4226 

Z77^ 

15 

16 

3873 

3825 

3797 

16 

17 

4245 

4061 

4157 

^l        1 

18 

4352 

4979 

4274 

18        1 

19 

4378 

4378 

4249 

19        1 

20 

4316 

4471 

4151 

20 

21 

4328 

4392 

4118 

21 

22 

4367 

4141 

4106 

22 

^i 

4479 

4111 

4190 

23 

24 

4474 

4221 

4170 

24 

25 

4522 

3671 

4205 

25 

26 

4500 

4763 

4165 

26 

27 

4461 

4151 

4132 

27 

28 

4461 

3379 

4145 

28 

29 

4456 

4636 

4183 

29 

30  , 

4380 

3992 

4173 

30 
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Through  the  kindness  of  tlie  members  of  the  Actuarial  Society, 
I  have  obtained  some  memoranda  of  experience  of  different  com- 
panies not  heretofore  pubHshed,  which,  together  with  some  facts 
taken  from  mortahty  experiences  already  published,  I  have  put 
together  in  Table  VIII.,  for  the  purpose  of  observing  the  varying 
relations  of  the  average  amount  of  policy  for  exposures,  for  ex- 
pected death-claims  and  for  actual  death-claims. 

For  American  companies  adding  each  year  to  the  volume  of 
business  in  force,  I  think  it  will  generally  be  found  that  the  average 
policy  for  expected  death-claims  will  be  larger  than  the  average 
exposure,  and  that  the  average  actual  death-claim  is  larger  than 
either  ;  and  the  cause  for  both  differences  lies  largely,  I  believe,  in 
the  different  proportions  in  which  numbers  and  amounts  are  dis- 
tributed among  the  ages  at  exposure — that  is,  the  larger  policies 
being  exposed  on  the  older  ages,  over  the  range  of  age  where  most 
exposures  lie. 

Besides  the  figures  given  in  Table  VIII.,  the  following  have 
been  furnished,  and  I  report  them  as  of  interest,  although  the  aver- 
age expected  death-claim  is  not  given  : 


Northwestern 
Mutual. 

Penn 
Mutual. 

Provident 
Savings. 

Union  Central, 
Ohio. 

Date  of  Observation, . 

1859-1889 

1876-1892 

1888-1892 

Policies  or  Lives,  .     . 

Policies. 

Policies. 

Lives. 

Policies. 

Average    Amount    of) 
each  Exposv;re,   .      ) 

$2123 

$2573 

$4668 

$1672 

Average    Amount    of] 
each  Death-claim,     ) 

2087 

2690 

4685 

1650 
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Table  IX. 

Australian   .Mutual  Pkovidext  Society. 


Showing-  tl 

e  Ratios  which  the  Exposures  on  each  age 

bear  to  the  Total  Exposures. 

On  Policibs  op  Less  than  (,\,aoo. 

On  Policies  of  ;£i.ooo  and  Over. 

Arc. 

;5       § 

Arc. 

0 

4S 

3 
0 

4> 

Age.    :§ 

B 
0 

Age. 

«  1  i 

:5       i 

"   '   E 

p 

s 

0 

E 

"o      E 

C.      < 

^ 

< 

P4 

< 

^       \      < 

20 

.0130  .0106 

46 

.0258 

.0268 

1 

20  .0027  .0027 

46 

.0319 

.0321 

21 

.0155  .0131 

47 

.0244  .0254 

2  1   .0039 

.0037 

47 

.0305 

.0309 

22 

.0186 

.0157 

48 

.0230 

.0239 

22  I.OO5I 

.0049 

48 

.0290 

.0293 

23 

.0204 

0I8I 

49 

.0215 

.0224 

23   .0066  i.0064 

49 

.0275 

0280 

24 

.0228 

.0207 

50 

.0199 

.0208 

24  .0088  1.0085 

50 

.0260 

.0265 

25 

.0249 

.0231 

i 

25  .01  12  '.0108 

51 

.0185  ,.0192 

51 

.0253 

.0259 

26 

.0267  .0251 

52 

.0170  j.0177 

26 

.0136 

.0132 

52 

.0237 

.0242 

27 

.0281  '.0267 

53 

.0156  1.0162 

27 

.0159 

.0154 

53 

.0222 

.0227 

28 

.0292  .0280 

54 

0141  .0146 

28 

.0185 

.0179 

54 

.0209 

.0216 

29 

.0302  '.0292 

55 

.0127  .0131 

29 

.0209  L0202 

55 

.0196 

0205 

30 

■03  I  I  '.0304 

30 

.0229 

.0222 

56 

.0114 

.0118 

56 

.0175 

.0185 

31 

.0318 

•0314 

57 

.0101 

.0104 

31 

.0251 

.0239 

57 

.0156 

.0164 

32 

.0319 

.0318 

58 

.0089 

.0092 

32 

.0263 

.0257 

58 

.0137 

.0142 

33 

.0320 

.0321 

59 

.0077 

.0080 

IZ 

.0279 

.0274 

59 

.0120 

.0124 

34 

.0321 

.0324 

60 

.0066 

.0069 

34 

.0294 

.0290 

60 

.0107 

.0109 

35 

■^z-^i 

.0328 

35 

.0311 

.0307 

61 

.0056 

.0058 

61 

.0093 

.0096 

36 

.0325 

•0330 

62 

.0047 

.0049 

36 

.0322 

.0319 

62 

.0081 

.0083 

Zl 

.0322 

•0330 

63 

.0039 

.0041 

Zl 

•0334 

.0329 

63 

.0071 

•0073  i 

38 

.0320 

.0328 

64 

.0032 

.0034 

38 

.0342 

•0336 

64 

.0062 

.0062  1 

39 

.0318 

.0328 

65 

.0027 

.0028 

39 

•0351 

.0346 

65 

.0052 

.0052 

40 

•0314 

.0325 

40 

•0359 

•0354 

66 

.0022 

.0023 

66 

.0045 

.0046 

41 

.0308 

.0319 

67 

.0018 

.0019 

41 

•0358 

.0356 

67 

.0036 

.0037 

42 

.0301 

.0312 

68 

.0014 

.0015 

42 

.0358 

•0355 

68 

.0029 

.0030 

43 

.0293 

•0303 

69 

.001 1 

.0013 

43 

.0350 

•0350 

69 

.0025 

.0026 

44 

.0283 

.0293 

70 

.0009 

.0010 

44 

.0344 

•0345 

70 

0019 

.0021 

45 

.0271 

.0281 

45 

•0337 

.0340 

253 
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Possibly  no  exhibit  whicli  I  have  g^iven  shows  more  graphically 
the  tendency  of  larger  policies  to  older  ages  than  Table  IX.,  with 
the  Chart  VIII.  accompanying  it,  from  the  experience  of  the  Austra- 
lian Mutual  Provident  Society,  Part  II.,  Table  XIX.,  on  page  34  of 
Mr.  Teece's  Report. 

The  table  gives  the  ratio  for  policies  and  amounts;  the  chart 
is  made  from  the  ratios  for  policies,  but  a  glance  down  the  columns 
in  the  table  will  show  how  nearly  identical  the  lines  on  the  chart 
would  have  run  if  it  had  been  made  from  the  ratios  for  amounts. 

My  object  in  this  paper  being  to  collect  some  facts  for  further 
study  of  the  subject,  by  any  one  interested — rather  than  to  establish 
conclusions — I  present  also  the  following  table  from  the  Golha 
Life  Experience,  p.  71,  as  relating  to  the  matter  under  con- 
sideration. 

Table    X. 

Showing  Perckntagks  of  Deaths  to  Exposures. 
GoTHA  Life  Insurance  Company. 


Age 
Group 

On  Amounts 
less  than  3,000 

On  Amounts 
bt-iwet-n 

On  Amounts 
over  6,000 

On  All. 

Marks. 

3,000  and  6,000 
Marks. 

Marks. 

21-25 

0.80 

0.56 

0.61 

26-30 

0.80 

0.49 

0.44 

0.58 

31-35 

0.75 

0.62 

0.63 

0.66 

36-40 

0.91 

0.80 

0.73 

0.82 

41-45 

1.09 

1.03 

0.86 

1. 01 

46-50 

1.42 

1-34 

I-3I 

1.36 

51-55 

2.06 

1. 81 

i.8( 

1.89 

56-60 

2.94 

2.63 

2.80 

2.76 

61-65 

4.21 

4.05 

4.08 

4.  I  I 

66-70 

6  21 

6.27 

6.71 

6.35 

71-75 

9.27 

8.78 

9.98 

9.19 

76-80 

13-24 

13-51 

13.00 

13-32 

81-85 

17.66 

19.98 

21.73 

19.60 

86-90 

37-29 

26.54 

22.08 

29.13 

Since  forwarding  the  above  to  the  Society  I  have  received  some 
additional  statistics  which  seem  to  me  of  sufificient  interest  to 
warrant  insertion  here. 
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A  French  company,  whose  name  1  am  not  at  liberty  to  pubHsh, 
has  furnished  the  following  memorandum  of  its  experience,  from 
which  it  is  interesting  to  note  how  generally  the  average  amount 
exposed  is  less  than  the  expected  average  death-claim,  which  in 
turn  is  less  than  the  average  actual  loss. 

The  experience  is  for  calendar  years,  which  arc  given  in  order, 
the  actual  dates  being  purposely  omitted. 


Calendar 
Year. 

Averajije  Amount 

Average  Amount 

Average  Amount 

Exposeil 

of  each  Expected 

of  each  Actual 

on  each  Life. 

Death-claim. 

Death-claim. 

I 

18.-197  Francs. 

19. 183  Francs. 

18.600  Francs. 

2 

17.975     " 

19 

007       " 

19.275 

3 

17.801       " 

18 

857    " 

19.296       " 

4 

17.683    - 

18 

760       " 

19.278       " 

5 

17.577     " 

18 

601       " 

20.015       " 

6 

17-353       " 

18 

524     " 

18.028 

7 

17-194       " 

18 

445     " 

16.365     " 

8 

17.006       " 

18 

335       " 

18.675    " 

9 

16.814 

18 

143       " 

18.587    " 

lO 

16.549 

17 

996       " 

18.764 

II 

16.336       " 

17 

758       " 

18.275    " 

12 

16.144       " 

17 

621       " 

19.532     " 

13 

15.879       " 

17 

474 

18.278     " 

14 

15.710       " 

17 

339       " 

19.769     " 

15 

15-417       " 

17 

344 

17.346     " 

In  a  late  communication  from  Mr.  George  King,  Honorable 
Secretary  of  the  Institute  of  Actuaries,  he  says  :  "It  may  interest 
you  to  learn  that  the  Institute  of  Actuaries  in  conjunction  with  the 
Faculty  of  Actuaries  is  proposing  to  make  an  investigation  into  the 
mortality  experience  of  British  companies,  and  in  the  draft  scheme 
awaiting  approval  of  the  Council  is  included  an  inquiry  into  the 
mortality  as  regards  sums  at  risk  as  well  as  with  respect  to  lives  at 
risk.  No  doubt,  this  inquiry  will  be  carried  out,  and,  seeing  that 
we  expect  to  get  a  very  large  mass  of  facts,  extremely  useful 
information  should  be  obtained." 
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Mortuary  Dividend   Policies. 

The  Gross  Premiums  to  be  returned   with   Compound  Interest,  at 

THE    SAME    RATE    AS   that   on   which   the 

Xet  Premiums  are  based. 

m.   vv.  torrey. 


THE  subject  of  return  premiums  with  compound  interest  is  one 
to  which  very  Htlle  attention  has  been  given,  largely  owing 
to  the  general  belief  that  the  necessary  formulae  for  the  same  would 
be  both  long  and  cumbersome,  and  therefore  impracticable. 

The  object  of  this  paper  is  to  present  an  original  and,  I  believe, 
new  and  easy  method  of  calculating  the  return  of  the  gross  pre- 
miums paid,  if  death  occurs  during  premium  period,  with  com- 
pound interest  at  the  same  rate  as  that  on  which  the  net  premiums 
are  based.  Xo  new  commutation  columns  are  required,  and  the 
ordinary  R  column  is  not  necessary. 

For  convenience  in  demonstrating,  and,  at  the  same  time, 
meetin'g  all  the  difficulties  to  be  encountered,  I  will  take  a  Five 
Payment  Life  case,  age  40,  where  the  gross  annual  premiums  paid 
are  returned  at  4  per  cent,  compound  interest,  if  death  occurs 
during  the  premium  period. 

Denote  Net  Premium  by — P^,, 
and  Gross  Premium  by — gP^, 
^^i-|-loading. 

Present  value  of  the  net  premiums=/'4„l — r^ I 

"  "       '      "  ordmar}^  insurance=Y;^ — 

The  present  values  in  regard  to  the  temporary  insurances  ot  the 
gross  premiums  paid,  which  are  to  be  returned  with  4  per  cent, 
compound  interest  if  death  occurs  during  premium  period,  are 
clearly  as  follows  : 

Present  value  of  insurance  of  ist  premium  ^ 
/c?4o  (1-04)    ,    t/41  (i-04)'   ,   ihi  (I- 04  Y   ,    iiuK  I  •  04 )'   ,    '/,.,  ( i^  04)''\ 

*"^^''  V4(i.o4)  "*"  /4o(i.o4y-'  ~^  4,(1.04)^"^  4(1.04)^  "^  /,„Ti.o4y/ 

Present  value  of  insurance  of  2d  premium  = 
p     /^4i  (^-Q^)    ,    d,,  ( 1 . 04)''    ,    (^43  (1-04)"    ,    t/44  (I-04A 

^^^»  V4(i.o4?"^ /4„(i.o4r  "^~  /.o(i.o4r  ^  /4„(i.o4r/ 
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Present  value  of  insurance  of  $d  premium  = 
rf,,  (1.04)   ,    ^43  (1.04)'       c?44  (i-04)-'\ 


U«(i 


04)'    '     /4o(l.04)'     '     4,  (I.04)''' 


Present  value  of  insurance  of  4th  premium  = 
p    M^  (1-04)    .    d,^  (I-04A 
^^«Uo(l.04)'*"^4(l.04r/ 

Present  value  of  insurance  of  5th  premium  ;= 
A/.m(i.04)\ 
^'■^^«Uo(i.04)7 

Canceling  similar  powers  of  (1.04)  in  the   numerators  and  de- 
nominators of  the  above  fractions,  and  substituting-  v  for  its  value, 

I 

we  have  for  the  present  value  of  the  temporary  msurance  of 

the  gross  premiums. 

The  sum  of  the  positive  portions  of  the  fractions  in  the  paren- 

N40— N45 

theses  in  the  right  hand  column  above  is  equal  to  jt ;  and 

'-'40 

the  sum  of  the  negative   fractions  is  equal  to  the  geometrical  pro- 
gression 

/45(I— Z'l) 


\»40  *40  '40  '40  '40         /  '40    V  ^  '^ ) 


Therefore  the  present  value  of  the  temporary  insurance   of  the 
gross  premiums  paid,  with  4  per  cent,  compound  interest,  is 

p        /N4.,-N«    _    /45(l-^'^)\ 
^"^-V"D40  /40(I-^)/ 

Hence,  P40  {^^r)  =  04^  +^^^"  V^  MT=zO^ 
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Transposing,  factoring  and  dividing  by  coefficient  of /*4o,  we  have 

M40 


P..= 


N.0— N,,  /N40— N,,       4(i-y^)\ 

D40  ^\      D,o  U{i—v)) 


The  above  formula  can  be  shortened,  as  will  be  readily  seen. 
I  have  left  it  as  it  is,  as  the  necessary  changes  for  other  kinds 
of  insurance  can  be  more  easily  made. 


Formula  for  an  Endowment  in  {n)  years  : 
Premium  period  =  /«  yrs. 
Net  premium  =  E. 


N.-N.^,„  /N-N.^,„       4^^(r-z;-'-)x 

Formula  for  Temporary  Insurance  for  («)  years  : 
Premium  period  ^»i  yrs. 
Net  premium^  T. 

7;  = 5. 

(Same  denominator  as  the  Endowment.) 

In  Endowment  and  Term  policies  {rn)  will  generally  be  equal 
to  {n). 

The  premiums,  according  to  the  above  formula-,  have  been 
worked  out  and  then  checked  by  the  accumulation  formula  and 
found  to  be  correct. 

When  the  gross  premiums  are  to  be  returned  as  a  mortuary 
dividend,  with  interest  at  a  different  rate  from  that  on  which  the 
net  premiums  are  based,  the  above  methotl,  of  course,  will  not 
apply.  A  formula  for  the  same  will  be  found  on  pages  12-13  of 
"Papers,  etc.,"  No.  9. 
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Till-:   Prksmnt  P'inanciai.  Crisis 

AND    LlXilSLATION    CONCERNING    IMPAIRMENT. 
D.     P.    FACKLER. 

IN  October,  1890,  the  nieinbcrs  of  the  Society  seemed  generally 
to  agree  that  our  bad  laws  regarding  impairment  constituted 
a  latent  but  serious  danger  to  the  companies,  and  it  was  hoped  that 
the  whole  sui)ject  would  l)e  fully  considered  in  1891  and  1892. 

It  was  urged  that  the  best  time  to  correct  the  errors  of  the  past 
and  prepare  sound  laws  for  the  future  was  when  no  companies 
appeared  to  be  in  jeopardy  and  no  hasty  action  was  necessary,  as 
stanch  arrangements  against  storms  can  best  be  made  in  fine 
weather. 

The  effort  then  made  to  bring  about  a  fruitful  discussion  of  this 
great  and  important  subject  failed  ;  several  gentlemen  whose  experi- 
ence and  abilities  would  have  enabled  them  to  contribute  most  useful 
suggestions,  and  probably  perfect  solutions  for  the  difficult  prob- 
lem, did  nothing  towards  it,  although  one  of  them  at  our  Hartford 
dinner,  October,  1890,  criticised  the  Society  for  discussing  questions 
of  membership  and  neglecting  that  important  topic. 

Since  then  much  has  occurred  to  show  the  need  of  action. 
During  the  past  summer  we  have  seen  the  market  values  of  some 
excellent  securities  tumble  down  between  five  and  ten  per  cent, 
such  values  being  payable  not  in  cash  but  in  checks,  while  legal 
tender  or  cash  commanded  a  premium  as  high  as  three  and  e\  en 
five  per  cent,  so  that  the  total  effect  was  temporarily  to  make  the 
actual  legal  tender  selling  value  of  many  excellent  securities  from  ten 
to  fifteen  per  cent,  less  than  their  usual  and  fair  value. 

In  listing  the  assets  of  a  life  insurance  company,  it  is  customary 
to  value  ordinary  mortgages  on  land  and  houses  as  worth  par 
(where  the  ordinary  appraised  values  exceed  the  loan),  but  railroad 
mortgages  and  municipal  bonds  are  usually  entered  as  worih  only 
what  they  would  bring  at  snap  sale  on  the  previous  December  31st, 
or  at  the  special  date  for  which  the  assets  are  reported.  It  must 
be  remembered  that  these  stock  exchange  transactions,  which  are 
taken  as  the  basis  of  valuation,  are  sales  made  without  any  prior 
notice  or  advertisement,  and  thus,  as  well  as  on  other  accounts,  give 
no  real  indication  of  the  value  of  the  securities  sold. 
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This  practice  is  clearly  very  unreasonable.  The  railroad 
mortgages  and  municipal  bonds  may  be  secured  by  at  least  as 
large  a  proportionate  value  of  real  estate  and  improvements  as  are 
the  ordinary  mortgages.  A  railway  mortgage  is  a  mortgage  of  the 
road-bed,  real  estate  and  improvements  belonging  to  a  railroad 
company;  why  should  it  not  be  taken  at  a  fair  average  valuation 
as  well  as  ordinary  private  mortgages  on  real  estate.'' 

If  railroad  mortgages  and  municipal  bonds  are  to  be  valued  so 
capriciously,  why  should  not  ordinary  mortgages  be  valued  for 
what  they  would  bring  "under  the  hammer"  at  the  same  date.' 
Not  that  such  a  course  is  desired- — far  from  it ;  the  only  object  is  to 
show  the  unreasonableness  of  valuing  other  securities  in  that  way 
when  held  by  life  insurance  companies,  which  are  not  liable  to 
sudden  and  enormous  drafts  on  their  resources,  as  are  banks  and 
trust  companies. 

The  revised  code  of  New  York — adopted  in  1892 — allows  assets 
to  be  taken  "  at  their  just  value  in  the  judgment  of  the  Superintend- 
ent," and  if  the  stock  and  bond  markets  shall  be  as  badly  depressed 
on  December  31st  as  during  last  summer,  it  is  to  be  hoped  that  all 
New  York  companies  at  least  will  avail  themselves  of  their  legal 
right  to  have  stocks  and  bonds  reported  at  a  just  and  fair  valuation. 
The  principle  involved  is  worth  standing  up  for,  even  though  the 
difference  in  question  may  be  small  in  some  companies. 

In  this  view  of  the  case  the  words  "market  value"  used  in  the 
schedule  of  "  Stocks  and  Bonds  Owned  by  the  Company"  should 
be  changed  to  "  listed  value"  or  some  such  equivalent  terms. 

Though  few  life  companies,  or  none,  may  ever  be  declared  in- 
solvent in  consequence  of  tliis  wrong  mode  of  estimating  assets, 
many  may  often  suffer  in  times  of  ihiancial  depression  through  the 
secret  cavils  of  hostile  agents  regarding  the  low  market  values  of 
securities  held  by  them.  If  it  is  made  the  rule  not  to  count  securi- 
ties at  their  temporary  market  value,  but  at  a  fairly  estimated  val- 
uation, this  will  soon  be  generally  understood  by  the  public  and 
all  such  cavils  will  meet  with  proper  contempt. 

Before  leaving  the  city  last  night  I  made  a  little  table  of  the 
difference  in  the  selling  values  of  four  of  tlie  princijial  railroad 
bonds,  and  the  difference  was  ten  per  cent,  between  the  prices  at 
the  Stock  Exchange  in  August,  1893,  ^'^<i  i'^  January  and  February 
of  1892,  at  the  same  number  of  weeks  after  the  time  at  which  their 
coupons  had  been  cashed.      The  Chicago,  Burlington   and  (^)uiiicv. 
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the  Chicago  and  Rock  Island,  the  West  Shore  (four  per  cent  euar- 
anteed  by  the  New  York  Central  and  Hudson  River),  and  the  Cen- 
tral Railroad  of  New  Jersey.  I  took  those  at  random.  They  were 
the  first  four  or  five  railway  mortj^^ages  that  I  noted.  Some  others 
may  have  shown  far  worse.  I  can  give  the  exact  figures  if  any 
gentleman  would  like  to  know  them. 
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Abstract   of   the    Discussion    of    Papers    Read  at 
Previous  Meetings. 

APPLICATION  OF  THE  CONTRIBUTION  PLAN  TO  THE  DISTRIBUTION 
OF  SURPLUS.       DANIEL  H.    WELLS. 

Page  361.      Papers,  etc.,  No.  8. 

Mr.  Wells  :  Mr.  President,  having  been  detained  from  the 
last  meeting  of  the  Society  I  had  no  opportunity  to  reply  to  certain 
criticisms  and  suggestions  made  wiih  reference  to  the  paper  read 
by  me  at  the  meeting  last  October.  With  your  permission,  and 
that  of  the  members  present,  I  desire  to  make  some  brief  reference 
to  the  matter. 

Mr.  Craig  apparently  objects  to  the  statement  in  my  opening 
paragraph,  and  thinks  that  "we  ought  not  to  deal  so  much  with 
the  individual  as  with  the  mass."  But  the  very  question  under 
discussion  is  as  to  the  distribution  of  the  surplus  which  has  accrued 
to  the  mass  among  the  individuals  who  compose  that  mass.  The 
objection  implied  in  his  illustration  has  its  basis  in  the  erroneous 
idea  that  the  proper  contribution  of  the  individual  to  the  mortal- 
ity cost,  and  so  his  contribution  to  the  surplus,  depends,  not  upon 
the  risk  assumed  by  the  company,  but  upon  the  distribution  of  the 
losses  incurred.  The  insured  having  contributed  his  proper  share 
to  the  mortality  cost  as  determined  by  the  mortality  table,  which  is 
assumed  to  correctly  express  the  relative  probabilities  of  death  at 
different  ages,  that  cost  to  him,  as  compared  with  others,  should  not 
be  modified  by  the  chance  peculiarities  of  the  incidence  of  the  loss. 
The  same  error  not  unfrequently  shows  itself  in  other  connections, 
as,  for  instance,  in  the  statement  that  the  withholding  of  dividends 
in  the  case  of  those  who  die  in  the  earlier  years  of  insurance,  as 
under  the  various  forms  of  deferred  dividend  policies,  is  to  that 
extent  an  approach  to  equity  as  between  them  and  the  longer-lived. 

Mr.  Craig  also  called  attention  to  Mr.  Thomas  Bond  Sprague's 
well  known  suggestion  regarding  a  provision  for  new  business, 
and  thinks  that  the  method  suggested  by  me  is  complex  as  com- 
pared with  Mr,  Sprague's  method.  I  had  no  intention  of  convey- 
ing the  impression  that  the  suggestion  of  a  provision  for  the 
expense  of  new  business  was  original  with  myself.  But  1  think 
Mr.  Craig  overestimates  the  complexity  of  the  method  I  jiroposed. 
As  regards  this  ])oint.  the  ])ro\'ision  for  the  expense  of  new  busi- 
ness, my  suggestion  differs   from    ]\lr.   Sprague's  principally  in   the 


264 

fact  that  I  proposed  to  compute  the  premium  with  reference  to  the 
iirst  cost  of  new  business,  adding  to  the  premium  computed  ui)on 
the  basis  of  the  mortality  table  and  assumed  interest  rate  an 
annuity  computed  to  meet  that  cost.  .Mr.  Sprague  takes  the  pre- 
mium as  usually  computed,  finds  the  annuity  whose  value  corre- 
sponds to  the  assumed  first  cost  of  the  business,  and  modifies  his 
net  premium  by  the  application  of  that  annuity.  The  methods  of 
valuation,  whether  the  premium  be  found  in  the  one  way  or  the 
other,  are  identical  so  far  as  provision  for  the  first  cost  of  new 
business  is  concerned.  The  apparent  complexity  of  my  method 
was  perhaps  partially  due  to  my  omission  to  give  formulas.  The 
matter  is  so  simple  that  I  did  not  think  it  necessary  to  do  so.  The 
reserve  upon  a  policy  would  be  the  single  premium  computed 
upon  the  basis  of  the  modified  mortality  table  and  the  assumed 
interest  rate,  precisely  as  net  single  premiums  are  always  com- 
puted, less  the  present  value  of  future  premiums  receivable,  com- 
puted upon  the  basis  of  the  same  modified  mortality  table  and 
interest  rate  and  increased  by  the  annuity  whose  present  value 
equals  the  required  provision  for  new  business.  The  introduction 
of  the  loaded  mortality  table  and  the  net  mterest  rate  gives 
to  the  reserve  so  computed  some  very  decided  advantages  over 
the  net  premium  reserve,  whether  as  usually  computed  or  as  com- 
puted by  jMr.  Sprague  in  the  article  referred  to.  Some  of  these 
advantages  I  named  in  my  paper. 

Mr.  Wright  objected  to  any  assessment  of  expenses  upon  pre- 
miums. But  the  collection  of  premiums  is  a  matter  of  consider- 
able necessary  expense.  A  premium-paying  policy  is  always  sub- 
ject to  the  danger  of  lapse.  The  companies  generally  pay  for  the 
collection  of  premiums  more  than  a  mere  compensation  for  the 
collection  of  so  much  money,  to  make  it  an  incentive  to  the  agent 
to  bring  an  infiuence  to  bear  to  continue  the  policy.  This  expense, 
I  cannot  but  think,  it  belongs  to  the  premium-paying  policies  to 
pay.  It  seems  to  me  that  jMr.  Wright's  error  lies  in  his  assessing 
the  expense  solely  in  proportion  to  the  benefit  and  without  regard 
to  the  cost  of  rendering  the  service.  And  this,  as  I  stated  in  the 
paper  referred  to,  seems  to  me  to  be  an  abandonment  of  the  prin- 
ciple of  the  contribution  method. 

The  question  raised  by  Mr.  Craig  later,  concerning  the  assess- 
ing of  a  different  rate  of  mortality  upon  different  classes  of  policies 
or  different  classes  of  insured  lives,  was  very  admirably  answered 
by  Mr.  Jones.     I  could  not  have  better  expressed  my  own  views 
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in  the  matter.  I  would  only  add  that  such  a  practice  already 
obtains  in  a  limited  degree,  not  oidy  in  the  use  of  different  pre- 
mium rates  for  persons  living-  under  widely  different  climatic  con- 
ditions, but  also  in  the  practice  of  our  American  companies  to 
some  extent,  and  still  more  generally  in  the  practice  of  companies 
of  other  countries,  of  rating  up  lives,  or  of  otherwise  increasing 
the  premium,  because  of  some  assumed  greater  ri.sk,  on  account  of 
some  peculiarity  of  personal  or  family  history  or  of  residence  or 
occupation.  The  Australian  Mutual  Provident  Society,  whose 
mortality  experience  has  recently  been  published,  furnishes  a 
notable  instance  of  this  kind.  Of  the  total  number  of  110,299 
assured  lives  dealt  with  in  that  experience,  over  SS%  were  rated 
up  or  charged  increased  premiums  because  of  an  assumed  greater 
risk  due  to  some  peculiarity  in  the  case.  A  rating  up  of  the  age 
is  practically  equivalent  to  tlie  adoption  of  different  mortality  and 
premium  tables  ;  and  looking  at  it  in  this  way,  they  use  quite  a 
number  of  different  tables  for  different  classes  of  lives  ;  and  while 
I  am  not  now  advocating  such  a  practice,  it  is  but  fair  to  say  that 
they  seem  to  have  applied  the  process  with  great  success.  Such 
a  process  does  not  involve,  as  Mr.  Craig  would  imply,  a  sepa- 
ration of  the  insured  into  a  number  of  different  companies,  each 
bearing  its  own  losses,  but  only  an  assumed  definite  relation 
between  the  death-rates  of  the  different  classes  of  lives. 

In  the  assessment  of  commissions  I  would  not  "  visit  the  sins  of 
the  companies  upon  the  individuals,"  as  Mr.  McClintock  put  it. 
I  said,  "We  are  bound  to  assume  that  the  expense  incurred  is 
reasonable,  and  necessary  to  the  conferring  of  the  desired  benefit.'' 
And,  again,  "A  necessary  and  reasonable  expense  in  the  securing 
of  new  business,  as  well  as  every  other  necessary  expense,  may  as 
properly  be  taken  into  account,"  etc.  If  there  are  sins  in  this 
matter  to  the  charge  of  the  companies,  let  them  repent,  and  do 
works  meet  for  repentance,  the  more  speedily  the  better. 

I  do  not  think  that  an  initiation  fee,  as  proposed  by  jNIr. 
Whiting,  is  either  practicable  or  desirable.  In  the  case  of  the 
assessment  companies,  to  which  he  refers,  there  was  no  other 
method  of  meeting  the  first  cost  of  the  business.  In  the  case  of 
level  premium  policies  it  would  unnecessarily  increase  the  first 
|)ayment  required, — unnecessarily,  because  it  is  not  necessary  that 
the  companies  should,  in  addition  to  i>nying  the  first  cost  of  the 
business  and  the  claims  out  of  the  premiums  of  the  first  year,  hold 
in  hand  the  full   net  reserve  as  at  jiresent  calculatetl,  i>rovidoil  the 
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surrender  values  paid  are  based  upon  the  actual  accumulation  in 
hand  rather  than  upon  the  theoretical  net  reserve ;  and,  if  an 
increased  first  payment  largely  in  excess  of  subsequent  payments 
is  unnecessary,  it  certainly  is  undesirable. 

A  reserve  computed  as  I  have  suggested  would,  or  should,  repre- 
sent an  actual  sum  reserved — an  accumulation  in  hand — and  so 
would  forni  a  proper  basis  for  all  subsequent  computations  having 
to  do  with  the  value  of  the  policy.  It  would  not  represent — as  the 
present  technical  net  reserve  too  often  does  as  regards  individual 
policies — the  mere  result  of  a  mathematical  computation.  It  would 
provide,  too,  for  the  future  expense  connected  with  the  business, 
whether  paid  up  or  premium-paying. 

I  had  in  mind,  primarily,  a  method  for  the  use  of  companies  in 
their  office  work,  rather  than  a  basis  for  a  legal  standard  of 
solvency.  Nevertheless,  upon  proper  assumptions,  a  reserve  thus 
computed  would  have  many  advantages  over  the  present  net 
reserve  for  legal  purposes.  1  recognize,  in  connection  with  this 
matter,  one  great  dilticulty — the  fixing  of  a  proper  basis  for  the  first 
cost  of  new  business.  With  the  exception  of  Mr.  Elizur  Wright's 
suggestion  that  it  be  based  upon  the  insurance  value  of  the  policy, 
and  Mr.  Sprague's  suggestions  in  the  articles  already  referred  to, 
almost  nothing  has  been  written  upon  this  subject.  I  have 
myself  given  the  matter  considerable  thought  without  reaching 
any  satisfactory  conclusion.  I  had  hoped  that  perhaps  some  one 
might  call  attention  to  this  principal  difficulty  in  the  scheme  pro- 
posed and  possibly  throw  some  light  upon  it. 


simple  endowment  and  insurance  involving    return  premiums   with 
simple  or  compound  interest.     d.   p.   fackler. 
Page  9,  Papers,  etc.,  No.  9. 

Mr.  Fackler  :  I  would  like  to  take  this  opportunity  to  call  at- 
tention to  an  error  in  Papers,  etc..  No.  9,  which  was  not  noticed 
until  lately.  In  equation  2,  on  page  11,  in  the  denominator  the 
plus  sign  should  be  changed  to  minus.  It  is  an  unfortunate  error 
which  did  not  go  into  the  calculations  themselves  ;  it  is  all  right 
in  the  original  papers.  My  attention  has  just  been  called  to  the 
misprint  by  Mr.  Wells.  I  did  not  read  the  proof,  but  entrusted  it 
to  the  young  men  in  my  office. 
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There  is  one  other  point  which  I  thought  some  gentleman  would 
note.  On  page  10,  seventh  line,  where  I  said  :  "For  the  return  of 
simple  tabular  interest,"  the  word  "tabular"  should  be  stricken 
out  as  the  formula  applies  to  any  rate  of  interest.  The  formula 
was  devised  for  a  company,  which  proposed  to  return  four  per  cent, 
or  tabular,  interest,  and  all  that  part  of  my  article  was  copied 
from  the  letter  to  the  company. 


THE    COMPARISON    OF    AMERICAN    AND    AUSTRALIAN    MORTALITY. 

RICHARD    TEECE. 

Page  14,  Papers,  etc.,  No.  9. 

Mr.  Macaulay  :  The  only  point  that  occurs  to  me  in  connection 
with  this  subject,  which  was  discussed  at  our  previous  meeting,  is 
that  this  paper  shows  that  the  mortality  of  the  Australian  ^Mutual 
Provident  among  young  lives  has  been  something  wonderful.  That 
has  been  the  peculiarity  of  the  whole  experience,  and  I  do  not 
think  we  realize  how  favorable  the  mortality  has  been  of  late 
years  at  those  young  ages  unless  we  compare  this  experience  with 
the  earlier  experience  of  the  company.  We  find  that  the  rate  on 
lives  under  twenty-five  is  very  much  lower  in  the  later  publication 
than  in  the  former  one,  which  means  that  the  risks  which  they  have 
accepted  at  those  young  ages  in  the  interval  must  have  been  of  a 
most  unusually  desirable  character.  The  experiences  are  very  in- 
teresting on  that  account,  and  personally  I  would  have  been  very 
glad,  indeed,  if  we  had  been  able  to  examine  the  subject  a  little 
more  carefully  by  having  the  raw  materials.  One  thought  which 
occurred  to  me  in  connection  with  this  paper  was  that  it  showed 
the  desirability  of  publishing  the  raw  materials  in  the  case  of 
any  really  important  mortality  experience,  because  it  enables  out- 
siders to  investigate  further  points  and  to  compare  the  results  with 
those  obtained  from  other  companies,  which  we  cannot  do  in  the 
case   of  an  experience  that  does  not  give  the  raw  materials. 

Mr.  Wells  :  The  low  rate  of  mortality  at  the  very  young  ages 
is  simply  marvelous.  I  have  been  very  slow  to  believe  that  so 
low  a  rate  of  mortality  at  such  ages  was  possible,  and  while  we 
have  no  reason  to  question  Mr.  Teece's  results  I  could  not  help 
wondering  whether  there  was  not  a  mistake,  because  it  does  seem 
as  if  his  results  were  not  possible. 

Mr.  (.j<ai(;  :  I  would  like  the  gentlemen  to  particularize  a  little 
in  reference  to  what  they  mean  by  the  very  young  ages. 
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Mr.  Wells  :  From  nine  up  to  twenty.  I  have  not  the  figures 
with  me,  but  my  impression  is  that  from  the  age  of  five  to  the  age 
of  ten  the  mortahty  ran  down  to  about  three  or  four  per  thousand. 

Mr.  Macaulay  :  When  I  used  the  expression  "Young  ages" 
I  referred  not  so  much  to  those  under  twenty  as  to  those  between 
fifteen  and  thirty. 

Mr.  Craig  :  The  business  transacted  by  industrial  companies 
can  very  fairly  and  distinctl}'  be  divided  into  two  classes,  and  the 
lives  under  twelve  years  of  age  which  are  insured  seem  to  be  a 
very  different  class  from  those  above  twelve  years  of  age.  The  dis- 
tinction is  so  marked  as  to  lead  one  to  suppose  that  the  company 
was  dealing  with  classes  of  lives  existing  under  different  con- 
ditions, in  a  different  atmosphere,  the  experience  with  infantile 
lives  being  remarkably  favorable  as  compared  with  adult  lives. 

Mr.  Macaulay  :  I  would  like  it  to  be  understood  that  I  am  not 
casting  the  slightest  doubt  on  the  accuracy  of  Mr.  Teece's  figures, 
but  am  simply  referring  to  them  as  showing  truly  remarkable 
experience. 


K ARR  S  HKALTHY  ENGLISH  MALE  LIFE  TABLE FOUR  PER  CENT. 

D.  McG.  Mckenzie. 
Page  35,  Papers,  etc.,  No.  9. 

Mr.  McClintock  :  There  is  not  much  to  be  said  concerning 
mere  tabulation,  yet  1  desire  to  express  the  appreciation  which  we 
all  feel  of  Mr.  McKenzies  action  in  sending  us  this  contribution 
from  so  great  a  distance  ;  and,  in  the  second  place,  to  say  some- 
thing on  the  subject  of  Farr's  Healthy  Table,  which  is  the  table 
embraced  in  this  compilation  of  figures. 

Dr.  Farr  was  one  of  the  most  expert  makers  of  life  tables,  and 
in  forming  this  table  he  did  the  best  he  knew  how.  As  regards 
his  reputation,  I  will  only  say  that  1  noticed,  a  day  or  two  ago,  in 
referring  to  the  account  of  a  dinner  which  took  place  some  forty 
or  fifty  years  ago  at  one  of  the  early  meetings  of  the  Institute  of 
Actuaries,  that  an  American  gentleman  spoke  and  said  that  he 
"had  come  from  far  to  seek  knowledge,  and  from  Farr  he  had 
found  it.'' 

In  forming  this  table  Dr.  Farr  had  a  particular  object,  which 
was  to  see  what  the  natural  course  of  human  life  would  be  under 
healthy  circumstances,  away  from  the  diseases  and  cares  incident 
to  city  life  ;  so  he  chose  a  number  of  country  districts  noted  for 
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their  salubrity,  choosing  not  one  or  two,  l)ut  taking  the  pains,  I 
think,  to  select  63  different  districts,  and  it  really  seems  to  me 
impossible  to  imagine  any  method  by  which  he  could  have  secured 
the  result  better  than  by  taking  those  segregated  districts  and 
working  up  the  experience,  in  order  to  ascertain  what  the  ordinary 
course  of  mortality  would  be  among  lives  not  exposed  to  unusual 
danger  or  risk.  The  result  of  all  this  labor  was  the  so-called 
Healthy  Districts  Table.  The  materials  he  used  were  probably 
more  accurate  than  those  which  could  have  been  obtained  at  any 
earlier  period,  and  certainly  much  more  accurate  than  any  which 
could  be  obtained  even  now  in  this  country. 

Mr.  Macaulay,  in  his  most  admirable  and  satisfactory  paper 
read  yesterday,  found  that  by  this  table  the  mortality  in  what  we 
may  call  advanced  middle  life  was  distinctly  under  that  which 
had  been  experienced  by  the  various  companies  whose  figures  he 
had  examined  as  well  as  under  that  of  the  general  English  Life  Table 
commonly  known  as  Farr's  Table  No.  3.  Whether  for  that  reason 
the  Healthy  Districts  Table  misrepresents  the  normal  experience 
among  healthy  lives  is  entirely  another  question.  There  is  no 
apparent  reason  for  such  a  conclusion.  The  utmost  that  can  be 
said  is  that  there  may  be  some  doubt  raised,  and  in  order  to  allay 
any  such  doubt  it  might  be  well  if  some  further  investigations  were 
made,  embracing  a  larger  number  of  districts.  In  some  such 
way  as  that  we  could  get  corroboration,  or  otherwise,  of  this  former 
table,  but  in  no  other  way  can  we  decide  that  that  table  is  not  a 
correct  representation  of  normal  human  existence.  The  dis- 
crepancy may  be  accounted  for  by  the  known  facts  as  to  the 
impairment  of  life  among  the  inhabitants  of  the  cities,  and  among 
people  who  work  in  unhealthy  occupations.  The  effects  of 
unhealthy  surroundings  and  of  unfavorable  occupations  tend  to 
develop  at  this  very  period  that  the  discrepancy  occurs. 

Mr.  Macaulay,  however,  went  further,  and  took  the  additional 
ground  that  for  our  purposes  a  general  table  like  the  No.  3  Table 
would  be  a  better  guide  for  a  comparison  of  mortality  than  the 
Healthy  Table,  because  life  companies  have  to  do  with  the 
inhabitants  on  the  average  as  they  find  them,  and  life  insurance 
risks  are  not  chosen  exclusively  from  healthy  districts.  I  should 
prefer  to  withhold  expressing  an  opinion  as  to  that  point  until  the 
discussion  on  Mr.  Macaulay's  paper  at  the  next  meeting.  All  I 
desire  to  say  now  is  that  the  discrepancy  does  not  of  itself  lead  us 
necessarily  to  a  doubt  as  to  Ihe  general  accuracv  of  Farr's  Healthv 
Table  as  an  index  of  normal  hrallh\'  human  lifi-. 
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Mr.  Macaulay  :  1  do  not  propose  at  this  time  to  add  anything 
further  to  what  I  said  yesterday  with  regard  to  Or.  Farr's  Tables, 
but  it  may  be  of  interest  to  Mr.  McKenzie  to  know  tliat  his  hgures 
have  already  been  put  to  practical  use,  because  his  were  the  tables 
which  1  myself  used  in  working  out  the  experience  by  the 
Healthy  English  Standard. 

Mk.  Fackler  :  It  may  be  interesting  to  call  attention  to  the 
first  differences  in  the  q^  column,  between  the  ages  of  fifty-five 
and  sixiy,  page  38.  They  run  as  follows  :  87,  92,  104,  200,  228, 
239,  making  the  second  differences  5,  12,  96,  28,  11,  a  rather 
irregular  progression.  There  are  some  minor  irregularities  about 
the  forties,  but  nothing  like  as  remarkable  as  these  just  shown. 
Of  course  such  irregularities  as  these  would  alfect  all  calculaticjns 
which  extend  up  to  the  age  of  sixty,  and  would  make  it  very 
difficult  to  satisfy  one's  self  of  the  general  correctness  of  results  by 
taking  differences. 


ERROR    IN    AGE.       J.     G.     RICHTER. 
Page  48,  Papers,  etc..  No.  9 

Mr.  Peiler  :  In  his  recent  introduction  of  this  subject,  Mr.  J. 
G.  Richter  confines  himself  to  special  exam]:)les  pertaining  to 
adjustments  in  the  first  year  of  insurance.  It  is  hoped  that  the 
more  general  illustration  of  the  three  methods,  which  is  herewith 
submitted  for  inspection,  will  be  accepted  as  a  suggestion  rather 
than  an  argument,  inasmuch  as  certain  practical  questions,  such  as 
the  consideration  of  possible  fraudulent  intent  or  of  interfering 
legislation,  which  form  no  part  of  a  purely  technical  discussion  of 
the  subject,  may  justly  influence  the  insurer  in  the  choice  of 
method. 

It  seems  almost  unnecessary  to  state  that  a  life  insurance  com- 
pany should  not  employ  more  than  one  method  of  adjusting 
errors  in  age,  but,  having  adopted  one  certain  method,  should 
strictly  adhere  to  it  in  all  cases.  The  employment  of  one  method 
during  the  earlier  period  of  the  contract  and  of  another  during  the 
later  period  results  in  undue  gain  either  for  the  insurer  or  the 
insured,  and,  as  the  insurer  could  not  safely  concede  it  to  the 
insured,  he  should  not  himself  assume  the  selection  of  method. 
The  proof  that  a  company  has  practiced  different  methods  in  other 
instancy  would  constitute  a  strong,  if  not  a  winning,  point  in  any 
suit  contesting  a  certain  method  of  adjustment. 
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While  simplicity  is  a  desirable  feature,  the  question  of  theoreti- 
cal soundness,  safety  and  equity  should  determine  in  the  choice 
of  method. 

The  three  methods  mentioned  by  Mr.  Richter,  viz.,  the  differ- 
ence method,  the  pro  rata  method  and  Mr.  Richter's  method  have 
already  been  fully  explained.  Nor  is  it  necessary  to  resort  to 
algebraic  demonstration  to  prove  their  theoretical  soundne.>-s  ;  it 
wmII  be  sul^cient  to  state  that  any  form  of  net  valuation  applied  to 
any  of  the  methods  on  the  basis  of  the  actual  age,  the  actual  pre- 
mium paid  and  the  actual  amount  of  insurance  carried,  produces 
the  exact  net  value  which  the  particular  assumptions  of  each 
method  require.  The  most  simple  proof  of  their  theoretical  sound- 
ness is  furnished  in  Table  1.  74  435  persons,  aged  45,  insure  under 
the  ten-year  endowment  contract  lor  $1.00  each,  paying  the  pre- 
mium at  age  42.  The  deaths  occur  according  to  the  Com.  Ex. 
table.  While  the  premium  receipts  are  the  same  for  all  the 
methods  and  the  disbursements  vary  according  to  the  varying 
charges  made  in  adjustment,  all  accounts  balance  when  improved 
by  interest. 

In  comparing  the  three  methods,  with  regard  to  safety,  the  fact 
should  be  borne  in  mind  that  all  cases  of  error  in  age  which  elude 
observation  occur  among  policies  withdrawnig  in  the  earlier  years 
of  the  contract,  before  the  surrender  value  jieriod  is  reached,  and 
among  those  expiring  during  the  lifetime  of  the  insured.  All  other 
cases  will  either  offer  themselves  for  adjustment  during  lifetime  or 
they  will  become  claims  against  the  company  as  death  losses, 
maturing  endowments  or  cash  values  due,  may  be  subjected  to  an 
additional  investigation  as  to  age  at  the  time  of  settlement,  and 
cannot  then  evade  the  proper  adjustment  except  by  an  exact  repe- 
tition of  the  under-statement. 

It  is  impracticable  to  cover  the  elusions  by  repeated  misstate- 
ment or  the  early  withdrawals  by  any  method  of  adjustment.  The 
mode  of  dealing  with  that  class,  under  the  three  methods,  which 
escapes  observation  by  expiration  during  lifetime,  is  illustrated  in 
Table  II.  74,435  persons,  aged  45,  insure  under  the  ten-year  term 
contract  for  $1  each,  paying  the  i)remium  at  age  42.  The  same 
conditions  ]:)revail  as  in  Table  I.  Based  upon  the  ratio  method 
and  Mr.  Richter's  method,  the  disbursements  balance  with  the 
receipts,  while  under  the  tlilfcrcnce  nuthnd  the  receipts  show 
a  deficiency  ecpial  to  the  total  charge  due  from  ex]iiring  policies. 

The  practical  ajiplication  of  this  theory,  of  dealing  with  jiroba- 
ble  cases  having  escaped  obser\ation,  proves  thai   it  is  (piestion- 


272 


u 


c    '^i- 


o 

< 

< 


>     ^ 


S   6 


O     -     ::i 


o 
u 


Q 

c 
'A 
< 


w 
o 
w 


a 

Q 
< 


l-H         >^  O 


< 


C/5 


•o 
U 


o 


0) 


2-1      ci     Pi 
CO    O     '^ 


'^   t^     -~ 


<« 

.U.   U         1 

0  U   u 

■-  ■S  IJ 

►-    i-i    1-^-  -I-   ""-.O    t^CO    OS  0 

III 

1 

^3 

^o  CO  ~  0  1^0  CO  "-.  •+  "-.     1 

0 

VO    ir.vC    l^VD    0    '^<    '/'.Vj  CO 

0 

^ 

„    H-    -<    —    «    1^1    ri    ^^    (^1    l^       1 

sC__ 

d 

n 

»/% 

2 

-• 

t^ 

h- 

Q 

__^-. . 

1 

<"< 

i    . 

O^-O    <^    \r\  \r%  Q    tM    O    "li'^ 

1 

y- 

y)  y, 

i-H    ■+  CO    M    l^  CT)  0\vC    POOO 

^ 

5  c 

coa:)00ONON00i-i<^t~^ 

J   u 

=«/):                       „"  „"  _r  kT  -P 

X 

.i  E 

5 

Q 

■0 

£5^  8 

Os-^w    •+POO    i/->Osi-i    0 

1     <5 

On  0    0    OsCO    t-^  u-i  ro  W 

! 

=t/>:     "       « 

1 

U      e» 

, 

1 
1 

-5. 

No 

0  i>-  t^co   ov  <N  vc   0   t--  -1- 

s     i 

Q     - 

o\ 

00    t^.  t^  t^  t-^CO  CO    Os  OS  i/~i 

0        ! 

^ 

NCS|Pq(S)NNNNr^O 

so 

Sf 

B 

W      kT     I-T     .-T     C-T     «"     H-T     -T    H-"     -P 

u-> 

ll 

6 

^J:                                                                                         so 

t~- 

Q 

=^ 

0  1;^ 

0) 

Oscr>0    OS—    i/-irof^Ir^-+ 

p  n^ 

^  « 

0\rol^0    inOs-1-Os-i-Lr» 

3  c 

OOOsOsOOOi-    —    «s>0 

DS  u 

J2   U 

=«^              --"'--- 

.2£ 
0 

•--<    —   l-l-ll-'-t- 

■sC 

,3 

CO  OS  t-^  r--  i-^oo   0   <^  i^  OS 

0 

®^ 

CsOO  00  00  CO  CX)    OS  OS  OSCO 

0 

.^ 

MCSINMCSIMMCSINOS 

sO_ 

rt 

„'  H-T  i-T  i-T  I-T  w  I-T  «  w"  CO 

i/i 

Q 

0 

=^                                        ^0 

t>. 

0 

X 

Q 

=99= 

i 

00   (sico  t^ir^Oooso  t^os 

S 

yj  ID 

0  -^r-^i-i   tno  ^os-*oo 

u 

5  c 

OsOSOsOOi-i>-ii-iNOs 

u 

^  <u 

i^,                    „      ^      1.,      ^      -      ~     . 

z 

m  = 

^'^                ►H„i-ii-ii-(i--ro 

Id 
K 

Q 

SO 

ti. 

"^          n" 

<si    OS  0    i/~i  "^   OsOO    CO  CO  OS 

Q 

Wu  8 

OOfsicoLor^O-^coN 

§  a°- 

■-<    n'    CO-f-Lriso'co    00    fs) 

■j    ^' 

^                                                     «    - 

,  ^ 

0    ^LTiLn—    roO    COO     OS 

0 

=^ 

Qc^sOMOOsOcisOO 

0 

_^ 

U-1O    LTii-i    I>-N    Osir^H-oO 

so 

^ 

OS  OsOO  00    t^  t^sc  so  so    u^ 

u-> 

6 

=^ 

t>- 

Q 

=^ 

Si 

CO    0  CO    -J- so    -+CO    OS  i/->so 

D  "^ 

—    ^   i/~.  ^-.CO    OS  OS  CTs  OsCO 

p  '3 

Tl-    CO  CI     "     0     OSOO    l>-vO     10 

It 

so'  so'  sc"  sc"  sc"   i/~i  ^r>  i/-,  1/-1  \r, 

cZai 

=^ 

w 

OS  T^f   1-1    >-i    COCO  so    t^  -'  so 

O^OOMSOOLOOSO     — 

o'n> 

OsOsOsOO    —    '-'t^'^ro 

c^^ 

^.    "- 

^  , 

ir-ivO    M    i-H    0    t>-  OS  cosO    tr» 

>-r,'=  1^ 

COdOOOOOi-'O'^  rt-CO 

3|5?S 

ri-   iy->  LnsO    tn  Lr>  rj-   N    O    t^ 

•-•S!^ 

_f   CO  cT  — "  0~  OsCO    l>lsO    'i- 

^ 

\a  = 

l^  t^  l-^  t-^  t^so  so  so  SO  SO 

0  i  ^ 

I.  3  0 

h-l    M    cO'+LnsO    l>-co    OsO 

|2^ 

rt  2  c 

h-t 

c?  =- 

1)  c  a 

^w  2 

K-" 

< 


O 

U 

pi 

H 
Pi 

K^         OO 

2     5 


H 


CD 

v. 

W 

o 


ii   3 


1-    M    ro  Tf  u-i^o    t^co    ON  O 


J3   1/ 
(0  c 

5^ 


tnroi-i    O    O    O    OOsOnCn 
"    "„  1  ^^  "    "^  "-l  °    °    ° 


i-QO    O    irit^i-i    t^-t-cou-, 

COCOCOCO    CnOnOsO    O    O 

:C^  «         .         _ 


OO    CO  rh  co^O    ■-    ii->  O    t/^OO 
O    N    fO  ^-   -1-   1^  Ln^o  ^O  vo 


. 

u 

\3 

vc    -t   ro  li-ivc  OO    -    1/-1  -    1/-, 

000000-i«MN 

o 

C3      • 

1      ►- 

fc/) 

CO 

IJ_  § 

6 

■^ 

;^ 

CO 

O  ^ 

P 

^^ 

ns 

u  a. 

1)   . 

I>-  t~-co    ro  ON  l>~oo    w  OO    to 

u  -2 

t^O   for^O   ^oo    rot--.N 

o 

h'* 

J3   1) 

t--co  ooco   onO\onO   O   i-^ 

(M 

aj 

0 

H-l 

t) 

^ 

i-c  so    M    On  t^  t^CO  OO    O    •-' 

On 

CnOO  CO    t>~  I>-  t>,  I>-  I>~00  OO 

o 

a 

MMNNNCMMCNJCVJM 

co^ 

" 

N 

"* 

a 
o 

Q 

=^ 

■(^ 

& 

rt 

^ 

r-^O'+i-'O'NiNON'-ii-i 

U  ^ 

O    rh  t^  «    u-i  OS  rooo    cooo 

S 

3 

u 

a: 
b 

!    Disbi 
men 

OnOnOnOOO"'-'M«v) 

— ' 

^ 

b 

Q 

0) 

m  H  0 

-+  t^  O   O   <N|    ir^oo   N    ON  t-- 

N    U-iO    l^i-iOOvONOvoOO 

-Li 

2  aj 

N    -^   t^  On  (nJ    -+•   I>.  d    fONO 

% 

U      «' 

V>                             1—     ►-     ^     N     N     M 

^ 

SO    k-ijO    -(-'-'    1-    rooo    -+   -1- 

ON(sj    i/-iOs<-ot^"    LnO    Lr» 

o 

rt 

rorON'i'-iOOON  OnOO 

Q 

=^ 

^ 

S    0) 

EE 

fO>-i    ONt^-tONO    NVO    "- 

"1 

-+   <^  —    O    OnOO  no    l/~i  ro  N 

1 

Os  ON  ON  OnOO  OC  CO  OO  OO  OO 

c 

uft! 

■tft 

u 

5^ 

>_  ■• 

3i 

w    (M    r^.,  -^    ir-,^    t^co    c^  o 

> 

■  n 

- 

*^ 

1 

o 

CL, 

bo 


w 

s 

o 


(U 

3 

Q 
<u 
bx) 


2  74 


< 


^, 

>• 

CA 

w 

o 

,  1 

p 

M 

/c 

< 

W 

H 

Pi 

a; 

< 

K- 

w 

< 

> 

14 

u 

k^-l 

"^ 

r^ 

< 

P 

o 

t^ 

(J 

N 
t^ 

w 

Q 

Oh 

CO 

O 

:5 

D 

o 

\?1 

•— ( 

w 

^ 

Q 

-< 

0:i 

too 

< 

> 

OS 

. 

H 

.  ^ 

H- 1 

J 

r/^ 

< 

N 

W 

[-4 

^o 

P 

Pi; 

oo 

pq 

n 

< 

S 

=6^ 
II 

fe 

L£J 

O 

H 

w 

rt 

CJJ 

O 

"(Ti 

s 

o 

Q 

a 

^H 

iz; 

<r* 

Oi 

p., 

< 

H 

t— ( 

;j 

S 

pi; 

^ 

in 

;z; 

m 

o 

H 

U 

)— 1 

D 

w 

'Ji 

CJ 

:z; 

Pi 

C) 

D 

iz;- 

CD 

l-H    ■       iC 


cn 


1-1    M    ro  -t   iz-.O    t^CO    CN  O 

5l> 

h«   0 

Q 

o 

s 

in 

S 
u 

o\ 

B 

d 
Q 

CO  CO   f  o  M  CO   1^1   -+  cc  ^o   C". 
i/->vC   O   O  fo  i^co   o\  i-<  CO 

i/->  t^CO    C?\  On  0\  a\  0^  O    «^ 

CO 

CJ 
CJ 

\r\ 

M    ►-    O    fO"-    i-i    i/-irot^ON 

QviO    >-■    "I    C^  ro  l^  N    l-~CO 
CO  Ln\0    t^  t-^OO  CO    On  CN  c^ 

Q 

O 

z 

a 

s 

o 
< 

d 
Q 

VO     t^N     -ThN     -)-OCO\C.     O 

—    -tcoco    1-1    rocoM    M    ro 
■OCOCoCnOOOOO'J^ 

NO 

OS 

CO 

OS 

3 

OONOOONTfNOOt^O 

CO  —    t^  t^  coco    >-i    LriOO    CO 

Tl-NOvC    t^CX)  CO    OS  ON  OS  ir^ 

=^                                                           ^" 

SO 

n 

o 

X 
H 

U 

u 
z 

III 

u 
Q 

d 

Q 

osi/~iO   <N)   r^oN-fOsc   fNi 

—    LnOsOsi-H    cocococ^vo 
sococoonOOOOO^ 

^         „"  ^- «"  „"  „-^" 

NO 

-+ 

NO 

OS 

5  ^ 

5 " 

i/~i  toso    ■*  so  CO    On  CJ    t^  c< 
CO  c»    t^OO    COOO    ►-■    ir-iOO  NO 
■*  so  SO    l^CO  CO    OS  On  O  '^ 

NO 

d 
Q 

O    N    OnOO    u-isO    OS  l>.CO    ■* 
OCO    in^'+Lot^i-iso    CO 
i/~>OsO    OCO    '+0    t^coO 

ds  dNco'oo"  t-^  t-^  tC  no"  so' so" 

oo 

oo 

On 

NO 

Si 

CO   «  t>.oo  O  oo   i-i   1-1  CO   N 
—  CO    N  so    O    M    Ln  l>.co    O 
rt-   CO  CO  CJ    CJ    1-1    O    Osco  OO 

NOSCSOSOSOsONO      LOIOLO 

2;    - 

LTiNO  CO    t^  M    t)- SO    —  OO    On 
CO  CJ    t^oo    ■<:^   OS  ci  so    On  CO 
•51-  SO  NO    I>-CO  CO    OS  OS  OS  o 

No.  Living 

at  Krgin- 

n  iig  of 

Year. 

u-1  O    ^SO    OnOO    -^CO    l^  On 
COO    t^CTsOsO    t>-^30C0 
-*   O    coso    OS  O    — '    CJ    CJ    CJ 

^  rf  CO  cj'  ^-T  i-T  o'    OnOo"  tC 

t^  t^  t^  t^  tr^  t~-  t^NO  so  so 

>  2 

1-1    CJ    CO  ^   lONO    C^OO    OS  O 

able.  Methods  which  exact  heavy  charges  from  debtors  in  the 
earlier  period  of  the  contract  in  order  to  exempt,  or  partially 
exempt,  those  who  may  possibly  be  in  arrears  at  the  end,  intro- 
duce an  undesirable  element  of  speculation.  In  practice  the 
accomplishment  of  their  purpose  is  uncertain,  depending  as  it  does 
upon  the  equal  distribution  of  adjustments  and  unobserved  cases 
among  the  different  years  of  insurance  and  the  different  classes  of 
policies. 

Table  III.  illustrates  the  effects  of  a  light  mortality,  peculiar  to 
the  endowment  business,  under  the  three  methods.  74,435  persons, 
aged  45,  insure  under  the  ten-year  endowment  insurance  contract 
for  $1  each,  paying  the  premium  at  age  42.  The  deaths  occur 
according  to  Prof.  McKay's  tables.*  The  results  show  a  vitality 
gain  upon  each  of  the  three  methods,  that  under  the  pro  rata 
method  being  somewhat,  and  that  under  Mr.  Richter's  method 
being  $264  per  66,250  maturing  policies  or  $4.  per  $1,000  of  insur- 
ance deficient  as  compared  with  the  gain  realized  by  the  difference 
method. 

Mr.  a.  a.  Welch  :  An  actuary  is  so  accustomed  to  busy  him- 
self with  the  mathematical  formula?  of  his  profession,  and  to  daily 
see  the  accuracy  of  these  formulae  as  applied  to  his  company's 
business  in  the  aggregate,  that  he  is  in  great  danger  of  looking  at  all 
(|uestions  that  come  before  him  through  glasses  dimmed  with  the 
technicalities  of  cold  mathematics,  and  of  forgetting  that, a  life  in- 
surance contract  is  not  so  different  from  ordinary  commercial  con- 
tracts as  to  be  relieved  from  the  necessity  of  being  measured  and 
adjusted  in  a  great  degree  by  ordinary  commercial  methods.  In 
dealing  with  the  problem  of  fmding  the  best  method  of  treating 
claims  arising  under  policies  written  at  incorrect  ages,  I  think  Mr. 
Richter  has  failed  to  look  at  it  in  a  broad  commercial  light,  and  has 
assumed  standards  of  measurement  which  ordinary  commercial 
law  and  practice  would  not  tolerate. 

The  two  ordinary  business  methods  of  treating  the  question, 
to  vi'it :  delivering  the  goods  and  collecting  the  balance  of  the  bill, 
or  delivering  so  much  of  the  order  as  is  paid  for,  arc  dismissed  as 
incorrect,  because  the  results  do  not  fall  down  and  worship  "Net 
Reserve"  as  the  Sufn//ium  Bofium.  While  I  am  a  Itrm  believer  in 
net  reserve  as  the  measure  of  a  company's  liability  under  all  its 
contracts  taken  collectively,  I  cannot  believe  that  it  is  at  all  times 
the  actual,  invariable  and  flawless  measure  of  the   value  of  an  in- 

*  Published  in  "  The  Spectator"  of  June  ^Jil,  1S87. 


dividual  contract  to  its  holder,  and  the  ccMisequent  liability  of  the 
company.  Therefore,  from  a  legal  point  of  view  (unless  it  is  assumed 
that  the  mere  fact  of  misstatement  of  age  vitiates  the  interest  of  the 
holder  in  his  contract  and  leaves  the  company  free  to  pay  any  sum 
it  may  deem  proper),  1  cannot  understand  how  the  "net  reserve  ' 
under  any  contract,  or  (what  seems  still  more  foreign)  what  the 
company  would ///v'g  to  hold  as  a  "net  reserve"  on  its  remaining 
contracts,  can  enter  into  the  question  of  what  amount  shall  be  paid 
on  its  "promise  to  pay "  held  by  a  beneficiary  under  one  of  its 
policies.  If  full  value  has  not  been  paid  for  that  promise,  the  unpaid 
balance  should  be  deducted,  or  so  much  of  that  promise  paid  as 
the  purchaser  has  paid  for.  I  do  not  forget  the  fact  that  an  insur- 
ance policy  differs  from  an  ordinary  note  or  bond  in  that  it  is  liable 
to  a  sudden  and  large  increase  in  its  value,  but  I  do  not  think  this 
difference  should  place  it  outside  the  jurisdiction  of  common  mer- 
cantile practice,  if  that  practice  can  be  applied  in  justice  to  both  the 
insured  and  the  company. 

Considered  as  a  question  of  equity  between  the  company  and 
the  beneficiaries  under  a  policy,  jMr.  Richter's  method. does  not 
seem  to  meet  the  requirements.  Under  example  2,  for  instance, 
the  amounts  paid  at  death  are  (roughly  calculated) 

At  the  end  of  the  ist  year,  -  -  I960 

"  ■'  20th     "  -  -  -       917 

50th     "  -  -  969 

On  what  business  principles  should  these  settlements  vary  in 
such  a  way  .?  The  deduction  of  the  amount  of  premiums  which 
ought  to  have  been  paid  and  was  not  could  be  understood,  and  the 
justice  of  a  "pro  rata"  settlement  could  be  appreciated,  but  how 
could  the  company  explain  to  the  beneficiary  or  to  a  court  of  law 
or  equity  the  settlement  proposed  by  Mr.  Richter.?  It  seems  as  if 
this  question  could  and  should  be  freed  from  all  technicalities,  and 
that  that  one  of  the  two  ordinary  business  methods  explained 
above,  which  would  deal  justly  by  the  insured,  and  at  the  same 
time  free  the  company  from  loss,  should  be  adopted. 

In  showing  the  loss  that  is  liable  to  arise  in  using  the  first  of 
these  two  settlements  (that  by  deducting  the  difference  in  pre- 
miums), INIr.  Richter  has  brought  out  the  fatal  objection,  as  it  seems 
to  me,  of  the  universal  use  of  this  plan.  Its  adoption  can  be  justi- 
fied only  on  the  theory  that  misstatements  of  age  are  few  and  are 
made  unwittingly.  Experience,  however,  seems  to  show  that  these 
mistakes  in  age  are  in  the  large  majority  of  cases  under-statements, 
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and  the  natural  inference  is  that  carelessness  is  not  the  sole  cause, 
or  if  it  is,  it  is  carelessness  of  a  very  selfish  nature  and  results  in 
loss  to  the  company  unless  some  way  other  than  this  first  method 
of  settlement  be  adopted  in  adjusting  claims.  Mr.  Richter  has 
shown  the  loss  that  must  follow  from  its  use  unless  all  members, 
who  have  insured  at  an  age  lower  than  they  sJiould  have  been  can 
be  reached,  and  the  difference  in  the  premiums  that  they  have  paid 
and  what  they  should  have  paid  be  collected  from  them.  This  is 
manifestly  an  impossibility.  ^Moreover,  it  is  well  known  that  there 
is  an  inducement  to  make  an  under-statement  of  age  in  many 
kinds  of  policies,  in  Term  and  Endowment  policies  especiallv,  if 
the  deduction  of  the  difference  in  the  premiums  is  the  only  penalty 
that  the  beneficiaries  must  suffer.  It  makes  no  difference  whether 
these  misstatements  are  willful  or  accidental,  the  loss  to  the  com- 
pany results  just  the  same.  The  only  way  to  treat  this  matter  in 
such  a  way  that  the  company  is  protected  from  these  misstatements 
is  by  assuming  that  only  such  an  amount  of  insurance  is  carried 
under  any  contract  (never  exceeding  the  face  value)  as  the  premium 
written  therein  will  purchase,  at  the  regular  rate  for  the  insured's 
true  age  (the  overpaid  premiums  being  returned  if  the  age  is  over- 
stated). 

Even  if  we  admit  that  the  cases  of  under-statement  are  few  and 
are  accidental,  the  application  of  the  first  method  results  in  some 
curious  and  hardly  satisfactory  settlements.  It  is  not  beyond  the 
bounds  of  possibility  to  suppose  a  man  aged  70,  giving  his  age  as 
65  and  living  till  he  is  95  years  old.  Flis  net  premium  would  be 
$74.72  instead  of  $98.20  as  it  ought  to  be,  ami  this  annual  difference 
of  $23. 4S,  compounded  at  only  4%  interest  for  25  years  would 
amount  to  $1,016.68  ;  so  that  instead  of  the  company  owing  his 
family  anything,  it  would  collect  $16. 68  to  cover  error.  The 
blackest  fraud  on  the  part  of  the  insured  could  hardly  justify  this 
settlement.  Again,  A  and  B,  both  39  years  of  age,  want  insurance. 
A  takes  $9,000  and  pays  the  regular  ordinary  life  premium  (net)  of 
$205.38.  \i  gives  his  age  as  36  and  secures  $10,000  of  insurance 
for  $205.40  (just  two  cents  more).  Both  die  during  the  first  year. 
A's  family  receive  $9,000  and  B"s  family  receive  $10,000,  less 
$23.71  or  $9,976. 29,  A  losing  $*)76. 29  by  being  truthful.  Such  a 
settlement,  it  does  not  seem,  would  bring  much  pressure  to  bear  on 
api)licants  to  use  care  in  the  statement  of  their  age.  but,  on  the 
other  hand,  rather  conducive  to  carelessness,  if  not  to  something 
worse,  when  this  (piestion  has  to  be  answered. 
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The  so-called  "pro  rata"  settlement  Mr.  Richter  pronounces  de- 
fective for  the  reason  that  its  use  in  the  examples  taken  would  not 
result  in  leaving  in  the  coffers  of  the  company  just  the  iron-bound 
"  net  reserve"  at  the  end  of  every  year.  If,  however,  Mr.  Richter 
were  to  follow  out  these  examples  to  the  end  of  the  contract,  he 
would  fmd  that  he  would  have  just  money  enough  to  pay  the  last 
claim,  and  not  one  penny  left.  It  seems  unnecessary  to  show  how 
these  temporary  shortages  and  surpluses  balance  each  other,  or  are 
all  cared  for  b}'-  that  "governor,"  which  all  companies  recognize  as 
necessary,  surplus. 

It  is  a  law  of  nature  that  a  man  must  suffer  for  his  mistakes  as 
well  as  his  faults,  and  while  it  is  undoubtedly  true  that  many  mis- 
statements are  made  in  ignorance  by  men  who  would  willingly 
have  paid  the  true  premium,  still,  if  this  mistake  of  under-statement 
of  age  is  not  found  out  till  the  policy  becomes  a  claim,  it  is  only 
just  to  the  remaining  members  that  the  maker  or  his  beneficiaries 
should  suffer  for  it  by  receiving  the  so-called  "pro  rata"  amount 
under  his  contract.  If  however,  the  error  is  discovered  during  the 
life  of  the  policy,  I  can  see  no  possible  harm,  and  every  reason 
why,  the  insured  should  have  the  privilege  of  choosing  between 
paying  up  the  difference  in  the  premiums  and  exchanging  his 
policy  for  one  of  a  "pro  rata  "  amount. 

Mr.  McClintock  :  The  ideas  of  Mr.  Welch  agree  thoroughly 
with  my  own,  but  there  is  another  point  which  appears  to  me  to 
be  quite  as  important  as  anything  else  which  has  been  or  can  be 
said  on  this  subject.  No  company  ought  to  promise  beforehand  to 
adhere  to  any  of  these  usual  forms  of  settlement  in  case  of  misstate- 
ment of  age.  Let  us  take  the  system  which  is  most  favorable  to  the 
company  and  which  seems  satisfactory  on  the  average,  as  Mr.  Welch 
has  shown,  by  which  in  case  of  misstatement  the  company  shall 
pay  the  amount  pro  rata  according  to  the  premium  actually  paid. 
Now,  if  it  is  understood  beforehand  that  the  company  is  going  to 
settle  cases  of  misstatement  in  that  way  I  do  not  see  why  any- 
body under  any  circumstances,  except  so  far  as  his  conscience  may 
prohibit  him  from  doing  so,  should  not  put  his  age  down  five  or 
ten  years,  since  he  cannot  by  any  possibility  lose  anything,  and, 
if  it  is  not  discovered,  he  gains  a  good  deal ;  if  his  fraud  is  found 
out  it  is  not  going  to  be  published  in  the  papers,  but  it  is  merely 
between 'his  heirs  and  the  company,  and  the  heirs  regard  it  as  a 
mistake,  while  the  pecuniary  effect  is  exactly  the  same  as  if  he 
had  originally  taken  the  insurance  which  he  has  actually  paid  for, 
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and  his  family  therefore  is  under  no  worse  conditions  than  if  he 
had  originally  told  the  truth  and  taken  the  amount  which  he  actu- 
ally paid  for ;  on  the  other  hand,  if  the  mistake,  as  we  may  call  it, 
is  not  discovered,  he  has  made  for  his  beneficiaries  a  very  large 
profit  by  securing  an  amount  of  insurance  which  he  has  not  paid 
for.  It  is  heads  I  win  and  tails  1  do  not  lose,  and  none  of  us  can 
close  our  eyes  to  it.  In  the  case  of  an  endowment  policy  which 
has  matured  the  misrepresentation  is  seldom  discovered.  In  the 
case  of  a  policy  maturing  by  death  all  that  the  fraudulent  bread- 
winner has  to  do  is  to  explain  to  the  partner  of  his  joys  and  sorrows 
that  she  must  make  her  proofs  agree  with  the  age  which  is  marked 
on  the  policy.  The  practice  is  one  which  leaves  a  broad  door 
open  to  fraud  if  the  companies  do  not  keep  in  their  own  hands  the 
right  to  cancel  any  policy  which  they  find  has  been  issued  under 
a  fraudulent  statement  of  age. 

Mr.  Barker:  In  this  connection,  I  think  there  is  one  additional 
point  which  does  not  seem  to  have  been  touched  upon  in  this  dis- 
cussion, which  is  that  most  companies  have  a  limitation  of  amount  at 
certain  ages,  and  also  a  limitation  of  age  beyond  which  they  will 
not  accept  applicants.  It  has  come  to  my  notice  more  than 
once  that  misstatements  have  been  made  in  applications,  we  can- 
not say  positively  with  fraudulent  intent,  but  with  the  idea  of  secur- 
ing in>urance  at  an  age  when  we  would  not  have  been  likely  to 
accept  the  risk  If  the  fraudident  statement  is  discovered,  the  only 
thing  done  is  an  adjustment  of  the  amount  in  proportion  to  the 
premiums  which  were  and  should  have  been  charged  at  the  differ- 
ent ages.  The  law  of  Pennsylvania  regulates  this  matter  by  stating 
that  in  case  of  an  innocent  misstatement  ot  age  the  amount  to  be 
considered  as  the  insurance  shall  be  the  amount  which  the  premium 
would  pay  for  at  the  real  age. 

Mr.  Nichols:  I  have  repeatedly  observed  and  called  attention 
to  a  similar  mathematical  fallacy  that  has  been  perpetrated  by  the 
courts  in  coruicclion  with  insurance  by  creditors,  and  the  determi- 
na  ion  of  the  rights  of  creditors  in  case  of  an  absolute  assignment. 
As  is  well  known,  the  courts  of  some  of  our  Stales  are  very  strenuous 
in  insisting  that,  no  matter  what  may  be  the  form  ol  the  assignment, 
the  creditor  who  pays  the  premiums,  and  whose  insurable  interest 
has  terminated,  shall  be  entitled  to  claim  no  more  than  his  premi- 
ums with  interest.  it  is  obvious  at  once  tiiat  the  same  mathenuit- 
ical  fallacy  enters  here.  If  the  man  is  a  short  liver  the  creilitor  is 
protected,  while  if  he  is  a  long  liver  the  creditor  is  going  to  sutler 
by  the  insmance  on  the  life  of  the  ilebtor. 
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Mk.  Macaulay  :  Would  not  Mr.  McClintock's  objections  be  met  if 
it  were  the  custom  of  the  American,  as  it  is  of  the  Canadian  and 
British,  companies  to  insist  not  (nily  on  a  statement  of  the  age  but 
on  an  actual  certificate  of  birth  before  paying  the  claim?  We  have  no 
difficulty  in  getting  such  certificates  in  Canada.  I  believe  the  gen- 
eral rule  is  to  accept  a  registration  or  baptismal  certificate,  if  that  can 
be  obtained,  and,  if  not,  an  extract  from  a  family  Bible  or  sworn 
certificate  from  the  parent  or  older  brother  or  sister,  or  any  similar 
evidence,  and  if  nothing  whatever  of  that  kind  can  be  obtained,  as 
a  last  resort  evidence  is  taken  to  the  effect  that  no  certificate  can 
be  obtained,  and  that  no  authentic  record  exists,  and  the  claimant 
or  the  nearest  relative  swears  that  to  the  best  of  his  knowledge  the 
deceased  was  of  such  an  age.  I  myself  am  very  strongly  of  the 
opinion  that  there  are  very  few  errors  in  age  with  us  on  the  other 
side  of  the  line,  at  any  rate,  which  are  not  discovered. 

Mr.  Welch  :  I  would  like  Mr.  McClintock  to  exi)lain  a  little 
more  practically  what  he  means.  Is  it  that  the  company  is  to  hold 
in  its  power  the  right  to  settle  each  case  as  it  comes  up  on  the 
merits  as  they  appear  to  exist  ? 

Mr.  McClintock  :  I  believe  in  adhering  to  the  old  system  by 
which  a  policy  is  void  if  there  is  a  misstatement  of  age,  though  I 
think  it  might  be  modified.  F'or  instance,  it  might  be  possible  to 
provide  that  the  amount  paid  should  be  the  amount  which  a  certain 
sum  would  have  paid  for;  such  sum  being  as  much  below  the  pre- 
mium which  is  actually  paid  as  that  is  lower  than  the  correct 
premium. 

Mr.  Welch  :  That  is,  double  the  deduction  ? 

Mr.  McClintock  :  Double  the  deduction.  That  is  a  possibility, 
but,  of  course,  nobody  has  ever  tried  it. 

Mr.  Hendry:  My  own  practice  from  the  time  of  taking  charge 
of  my  company  was  to  apply  the  pro  rata  system.  There  was  no 
law  bearing  on  the  subject  in  Canada  at  that  time,  and  I  suppose 
the  companies  did  about  as  they  chose  in  reference  to  the  calcula- 
tions. I  know  some  companies  merely  adjusted  the  matter  by 
charging  the  difference  of  premium  with  interest.  Our  present  law 
would  not  permit  us  to  defend  a  claim  on  the  ground  of  error  in 
age.  It  is  distinctly  stated  how  we  shall  adjust  it.  There  is  one 
thing  which  has  never  appeared  to  me  to  be  quite  the  proper  thing, 
that  is,  that  the  pro  rata  tables  are  made  on  the  difference  of  the 
net  premium,  and  we  are  also  tied  to  a  certain  table.  That  might 
be  all  right,  provided  the  table  used  by  all  companies  was  the  same, 
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hut  that  is  not  the  case.  My  own  feeUng-  is  that  each  company's 
published  rates  are  the  proper  ones  to  go  by,  and  that  the  pro  rata 
arrangement  on  the  basis  of  the  company's  premiums  is  the  only 
true  way  of  determining  what  has  been  paid  for. 

By  our  laws,  we  are  not  required  to  give  a  copy  either  of  the 
medical  report  or  the  application  to  the  applicant,  so  that  we  have, 
to  a  very  considerable  extent,  the  evidence  as  to  what  age  was 
given  by  the  individual  at  the  time  he  made  the  application,  in 
our  own  hands.  The  parties  giving  the  evidence  after  death  have 
no  possible  way  of  knowing  what  age  was  given  by  the  indi- 
vidual himself,  unless  they  look  up  the  premium  in  the  policy  and 
the  tables  from  which  it  was  taken,  which  is  very  seldom  done. 
In  no  case  do  we  pay  a  surrender  value  on  any  of  our  policies, 
without  taking  the  same  care  in  requiring  proof  of  age  as  we  do 
on  a  matured  claim,  and  the  same  with  endowments. 

-Mr.  Hall  :  Mr.  Barker  pointed  out  that  there  were  certain  ages 
of  life  at  which  there  might  be  a  special  motive  for  understating  the 
age,  as  in  the  case  of  a  person  aged  67  desiring  to  obtain  insurance, 
and  finding  that  the  company  to  which  he  applied  accepted  no 
lives  older  than  65.  The  temptation  to  pass  himself  off  for  65  or 
less  would  in  that  case  be  strong. 

I  have  observed  a  similar  state  of  facts  under  somewhat  differ- 
ent circumstances.  In  the  service  of  the  great  railways  that  have 
established  Employes'  Relief  Funds,  no  one  is  admitted  to  employ- 
ment upon  the  rolling  stock,  in  th-e  shops,  or  for  track  work  who  is 
over  45  years  of  age.  As  a  consequence  there  are  a  good  many 
applicants  for  employment  who  state  their  ages  as  42  or  43  years, 
but  who  arc  j^robably  aged  between  45  and  50. 

A  man  will  sometimes  enter  the  service  at  40,  after  a  while  leave 
it,  and  seek  to  re-enter  perhaps  six  years  later,  as  aged  42.  But 
these  persons  arc  not  seeking  insurance,  that  comes  in  incidentally 
through  the  Relief  Fund  ;  what  they  are  seeking  is  employment. 

Mr.  Alsop  :  In  reference  to  Mr.  Hendry's  statement  as  to  re- 
(juiring  evidence  of  age  on  matured  endowments,  I  would  like  to 
know  what  is  the  general  practice  of  the  companies  on  this  point. 
Of  course,  when  paying  death-claims  we  take  the  evidence  of  a 
member  of  the  family,  not  too  closely  connected,  if  possible,  or  of 
a  relative,  as  to  the  age  of  the  person  at  death,  which  is  our  check 
on  the  age  at  entry,  but  we  tlo  not  do  so  for  maturing  entlowments. 

Mr.  Ireland  :  The  subject  comes  up  in  rather  a  different  form 
when  the  policies  mature  at  certain   ages.     A  man  having  under- 
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stated  his  age  at  the  time  he  applies  is  quite  wilh'ng  to  take  the 
true  age  at  the  time  of  maturity.  For  instance,  a  man  who  insures 
at  the  age  of  forty,  the  poHcy  maturing  at  sixty-five,  when  he  is 
really  forty-one  years  of  age,  will  come  in  twenty-four  years  later 
and  say  he  is  sixty-five  and  claim  his  insurance,  and  is  frequently 
quite  indignant  when  told  that  he  must  wait  not  only  another  year 
but  that  the  amount  must  be  reduced  on  account  of  greater  age. 

Mr.  IJarvky  :  J  am  reminded  of  a  curious  circumstance  occur- 
ring in  the  experience  of  the  Covenant  Mutual  Company  at  St. 
Louis.  Some  years  ago  it  commenced  writing  colored  risks.  Dur- 
ing the  spring  there  were  quite  a  number  of  applications  from  colored 
lives,  and  I  was  struck  with  the  frequent  occurrence  of  intervals  of 
five  years  and  the  astonishing  number  wlio  were  born  thirty  or 
thirty-five  or  forty  years  ago.  Another  thing  appearing  in  the 
record  was  that  Christmas  Day  and  Easter  Day  are  favorite  days 
to  be  born  upon.  The  truth  of  it  is  that  very  few  of  the  negroes 
who  were  living  at  the  time  of  the  war  know  anything  about  their 
ages,  and  if  you  ask.  an  old  "Mammy"  how  old  she  is  she  will 
always  say  fifty,  or  sixty  or  sixty-five,  as  the  case  may  be,  never 
giving  an  intermediate  age.  The  agent,  then,  in  putting  down  in 
the  application  the  year  of  the  applicant's  birth  has  to  get  at  it  by 
subtraction,  and  then  he  is  involved  in  the  diificulty  of  knowing 
the  exact  date  and  will  say  it  was  Christmas,  and  get  at  it  in  that 
way. 

Mr.  McClintock  :  In  this  country  I  believe  it  will  be  found,  in  a 
greater  number  of  cases  than  we  are  accustomed  to  suppose,  that 
the  date  of  birth  is  ascertained  by  reference  to  the  applicant's  guess 
at  his  age  rather  than  the  age  from  the  applicant's  recollection  of 
the  date  of  his  birth.  In  a  large  proportion  of  cases,  the  date  of 
birth  is  ascertained  by  the  agent  by  simple  subtraction  after  the 
applicant  has  guessed  at  his  present  age. 

Mr.  Macaulay  :  Upon  that  point  I  myself,  and  probably  a  good 
many  here,  have  often  seen  on  the  margin  of  the  application  "93," 
"  45  "  below,  and  then  a  stroke,  with  "  48  "  (meaning  1848). 

Mr.  Kirkpatrick  :  In  the  case  of  the  company  with  which  I  am 
connected  I  have  noticed,  especially  among  the  industrial  classes, 
that  the  day  of  birth  will  fall  on  a  holiday,  probably  St.  Patrick's 
Day,  and  the  applicant  will  be  fifty  years  of  age.  In  such  cases  they 
are  very  apt  to  be  turned  down  on  account  of  uncertainty  as  to  age. 
Mr..  Nichols  :  1  have  noticed,  although  I  cannot  recall  the  pre- 
cise figures  now,  an  approximate  mathematical  law  in  that  respect. 
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My  recollection  is  that  about  double  the  number  give  their  ages  as 
fifty,  forty-five,  forty  or  thirty-five  as  compared  with  the  number 
who  give  their  ages  a  year  below  or  above,  but  as  we  approach 
infancy  the  number  diminishes,  and  when  we  get  below  eighteen 
I  think  the  disproportion  between  the  different  ages  becomes  com- 
paratively small. 

Mr.  Barker  :  In  the  Penn  Mutual  Company  we  do  not  require 
proof  of  age  on  maturity  of  the  endowment. 

Mr.  Ogden  :  A  curious  ca^e  came  up  last  summer.  An  old 
farmer  came  to  me  one  day  and  said  he  would  like  to  have  some 
insurance  on  his  life.  He  came  to  the  office,  and  it  appeared  that 
he  knew  almost  nothing  about  his  age.  He  thought  he  was  in  the 
neighborhood  of  sixty.  We  found  that  he  had  come  to  this  country 
about  forty-seven  or  fifty  years  ago  by  tracing  back  to  the  vessel 
which  he  came  in.  We  had  practically  to  guess  at  that  man's  age. 
The  probability  is  that  we  came  within  eight  or  ten  years,  one  way 
or  the  other,  of  the  truth,  but  that  is  as  much  as  we  can  say. 

Mr.  Craig  :  If  there  were  a  general  leaning  towards  a  lower 
than  the  true  age  it  would  manifest  itself  in  the  mortality,  and  the 
tal^ulated  experience  of  the  large  companies  published  thus  far 
does  not  indicate  that  there  is  any  general  understating  of  the  ages 
on  account  of  assumptions  in  this  way. 

Mr.  Macaulay  :  -My  own  impression  is  that  misstatements  of 
age  are  very  seldom  due  to  direct  fraud,  but,  for  all  that,  in  four 
out  of  five  cases,  perhaps  even  in  nine  out  of  ten,  the  error  is  an 
understatement  of  the  age.  I  attribute  that  to  a  peculiarity  of 
human  nature,  by  which  we  are  all  so  much  more  inclined  to  look 
at  the  rosy  side  of  our  own  lives  and  people  are  always  apt  to 
think  they  are  younger  than  they  really  are.  I  know  that  is  true 
not  only  of  people  in  lower  circumstances,  for  1  have  in  mind  one 
person  occupying  a  very  high  social  standing  in  Montreal  who  was 
found  to  be  two  years  older  than  he  had  stated. 

Mr.  Wklls  :  I  agree  with  Mr.  .McClintock  as  regards  the  matter 
of  contracting  in  advance,  either  as  regards  a  misstatement  of  age 
or  any  other  misstatement,  to  condiuie  the  fraud.  I  also  agree 
with  him  as  to  the  impolicy  of  laws  requiring  us  to  condone  such 
fraud,  or  to  assume  that  there  was  no  fraud  intended,  or  to  throw 
the  burden  of  proof  of  the  intention  on  the  company  rather  than  on 
the  insured.  In  reference  to  Mr.  Mac;iu'ay"s  statement  as  regards 
the  proportion  who  understate,  1  think  it  is  a  little  exaggerated  ;  it 
is  doubtless  our  impression  as  we  run   across  these  misstatements, 
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that  a  large  proportion  are  under-statements  of  age,  and  doubtless  it 
is  true  that  a  man  has  a  tendency  to  think  of  himself  as  younger 
than  he  actually  is.  Some  three  or  four  years  ago  I  went  over  our 
books  for  fifteen  years  and  looked  up  all  the  corrections  that  we  had 
made  in  that  time  and  found  that  we  had  corrected  the  age  in  458 
cases  while  the  insured  was  living.  In  255  of  those  cases  the  true 
age  was  above  that  given,  and  in  203  it  was  below  ;  in  other  words, 
there  were  live  cases  of  under-statement  of  age  to  four  cases  of  over- 
statement. 

Mr.  McClintock  :  Would  the  later  application  always  be  correct  ? 

Mr.  Wells  :  No  ;  sometimes  one  would  be  correct,  and  some- 
times the  other. 

Mr.  McClintock  :  Would  not  the  tendency  be  for  the  person  to 
choose  the  more  favorable  horn  of  the  dilemma.'' 

Mr.  Wells  :  That  is  assuming  that  the  man  is  not  honest,  which 
I  do  not  think  is  generally  true.  I  think  in  general  where  a  man's 
attention  is  called  to  a  misstatement  and  he  is  asked  for  the  facts, 
we  can  rely  on  the  truth  of  his  statement.  I  never  have  seen  any 
reason  to  question  that. 

Mr.  McClintock  :  Excepting  that  when  they  die  the  dispropor- 
tion is  very  much  the  other  way. 

Mr.  Wells  :  That  is  true. 

Mr.  Craig  :  Would  there  not  be  a  greater  disposition  on  the  part 
of  the  company  to  pay  according  to  the  statement  of  age  made  by 
the  beneficiary  if  that  statement  of  age  were  higher  than  that  given 
by  the  insured,  rather  than  according  to  the  age  given  by  the 
insured  himself.'* 

Mr.  Wells  :  No.  If  the  age  was  understated  by  the  insured, 
and  if  the  beneficiary  repeats  his  statement,  understanding  precisely 
what  the  question  involves,  we  accept  it.  If  the  statement  of  the 
claimant  is  in  his  or  her  favor  and  against  the  company,  we  ask 
for  some  sort  of  evidence  of  the  fact ;  a  copy  of  the  record  from  the 
family  Bible,  or  the  statement  of  friends  knowing  to  the  fact,  or 
something  of  that  kind,  and  sometimes  it  may  not  be  possible  to 
furnish  that  evidence.  Then  there  is  another  explanation  of  the 
discrepancy  which  I  think  will  apply  probably  to  most  companies. 
We  have  for  a  good  many  years  past  been  paying  claims  on 
acceptance  of  the  proofs  of  death.  If  we  find  that  the  insured  v/as 
apparently  older  than  stated,  we  ask  for  an  explanation  and  make 
the  correction  before  we  pay  the  claim.  On  the  other  hand,  if  the 
proofs  show  that  the  insured  was  younger  than  stated,  unless  the 
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discrepancy  or  the  rtmouiit  involved  is  consideralile,  we  in  a  good 
many  cases  send  on  a  check  with  a  receipt  in  settlement  of  the 
claim,  calling  attention  at  the  same  time  to  the  discrepancy.  If 
the  statement  of  the  claimant  is  correct  and  can  be  proved,  we 
refund  the  overpayment.  In  a  good  many  cases,  I  suspect,  the 
beneficiary  will  not  take  the  trouble  to  look  up  and  submit  the  proof 
in  the  matter.  I  do  not  believe  the  age  is  so  largely  understated  as 
is  frequently  the  impression. 

Mr.  McClintock  :  You  would  reduce  it  from  the  proportion  of 
twenty  to  one  to  perhaps  ten  to  one.? 

Mr.  Wells  :  I  would  cut  it  down  a  good  deal  further  than  that. 

Referring  now  to  Mr.  Richter's  paper,  he  takes  the  number 
living  at  a  given  age,  and,  assuming  that  all  the  ages  are  under- 
stated, takes  the  death  rate  corresponding  with  the  assumed  true 
age  and  undertakes  to  make  the  correction.  But  in  practice  the 
result  of  the  understatements  of  age,  if  such  there  be,  would  be 
simply  that  the  mortality  would  be  a  little  larger  percentage  of  the 
tabular  than  otherwise.  I  think  he  has  made  the  same  mistake  of 
which  I  spoke  yesterday  as  showing  itself  in  various  ways  ;  he 
undertakes  to  make  those  whose  misstatements  of  age  are  detected 
at  death  pay  for  not  only  the  additional  risk  carried  on  their  lives, 
but  vastly  in  excess  of  this.  1  do  not  think  that  is  the  correct  prin- 
ciple. I  am  assuming  now  that  the  misstatement  was  an  error  to 
be  corrected,  and  not  a  fraud.  I  have  no  apologies  to  make  for 
frauds.  Where  the  misstatement  is  an  error,  the  insured  is  entitled  to 
its  correction,  just  as  in  the  case  of  any  other  error  between  honest 
men  ;  but  Mr.  Richters  method  undertakes  to  make  the  insured  pay, 
not  only  for  the  additional  risk  on  his  own  life,  but  for  the  assumed 
increase  of  the  risk  on  the  lives  of  all  those  who  survive,  leaving  in 
the  hands  of  the  company  the  reserve  on  the  policies  of  those  who 
continue.  The  amount  of  the  charge,  too,  varies  irregularly  year 
by  year,  as  has  been  pointed  out.  In  case  of  endowment  insur- 
ance, no  correction  would  be  made  in  the  event  of  death  iluring  the 
last  year  of  the  term,  or  in  the  event  of  survival — the  very  case  in 
which  the  company  has  lost  most  by  the  misstatement.  If  the 
party  has  understated  his  age,  and  is  actually  older  than  stated  in 
his  application,  and  the  company  does  not  choose  to  collect  that 
diffeiencc  in  premium  or  in  risk,  it  is  perhaps  a  matter  for  the 
determination  of  the  company,  the  insured  probably  would  not 
object ;  but  suppose  the  insured  has  overstated  his  age,  suppose  he 
has  taken  a  twenlv-ycar  endowment   jiolicv  and  given   his  age  as 
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thirty-five  when  it  was  actually  only  twenty-live  or  thirty,  when  his 
policy  comes  to  mature  and  he  tinds  he  has  overstated  his  age  he 
is  pretty  likely  to  say,  "  It  is  a  mistake,  I  have  paid  you  more  pre- 
mium than  was  called  for,  and  that  ouyht  to  l)e  returned  to  me.'' 
I  V,  ould  like  to  add  that  the  practice  of  our  own  company  is  to  pay 
to  Mr  collect  from  the  party  the  difference  between  what  actually 
was  paid  and  what  should  have  been  paid,  with  interest,  on  the 
theory  that  tlie  misstatement  was  unintentional  and  that  the  cor- 
rection should  be  applied  where  the  error  occurred,  to  the  premium, 
not  to  the  amount  of  the  insurance. 

\1k.  IIakvkv  :  One  of  our  companies  in  the  West,  the  Covenant 
Mutual,  has  settled  for  itself  this  matter  of  misstatement  of  age 
where  it  is  innocently  made  by  inserting-  in  its  policies  the  agree- 
ment that  in  cases  of  unintentional  misrepresentation  or  error  the 
company  will  pay  the  amount  of  insurance  purchasable  by  the 
premium  paiii,  whether  the  age  was  stated  as  greater  or  less. 

Mr.  McClintock  :  I  wish  to  come  back  to  the  point  which  I 
made  in  the  lirst  place,  that  the  statement  of  any  system  of  settle- 
ment beforehand  is  a  direct  bid  for  fraud.  I  perfectly  agree  with 
Mr.  Harvey  that  where  it  is  known  or  believed  by  the  company  that 
the  misstatement  is  unintentional,  the  mistake  should  be  corrected 
on  some  uniform  equitable  principle,  such  as  those  pursued  by  his 
own  company  or  by  the  pro  rata  principle,  but  what  I  object  to  is 
the  insertion  of  such  a  system  of  settlement  in  the  policy.  Our 
business  has  gone  on  for  a  good  many  years  with  the  understand- 
ing on  the  part  of  the  public  that  the  statement  of  age  is  a  vital 
point.  There  has  been,  therefore,  a  very  general  anxiety  to  be  care- 
ful about  statements  of  age.  We  now  find  in  the  policies  of  some 
companies  and  in  the  laws  of  some  States  a  tendency  to  let  down 
the  bars  upon  this  point,  namely,  by  promising  that  unless  the 
company  can  positively  prove  fiaud  the  insured  shall  get  a  good 
deal  more  insurance  than  he  pays  for  if  the  misstatement  is  not 
discovered,  and  all  the  insurance  he  pays  for  if  the  misstatement 
is  discovered  by  the  company  I  repeat,  that  is  a  case  of  heads  I 
win  and  tails  1  don't  lose.  jliere  is  an  objection  which  readily 
presents  itself,  namely,  that  because  heretofore  we  have  had  only 
a  certain  proportion  of  frauds,  therefore  we  are  going  to  have  only 
a  small  proj)ortion  of  Irauds  in  the  future,  and  this  same  practical 
view  underlies  a  number  of  other  liberal  things  that  comjjanies 
have  been  doing  of  late  years,  ])artly  on  account  of  competition  ; 
and   it   underlies,    1   may  add,  the   idea    which  has  now    and  then 
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cropped  up  in  the  insurance  papers  that  we  could  do  without  medi- 
cal examinations.  Every  now  and  then  somebody  says,  "  What 
good  do  these  officers  do?"  In  the  first  place,  they  do  reject  a 
certain  proportion  of  bad  risks,  but  for  every  such  rejection  there 
are  twenty  bad  risks  kept  away  by  the  mere  fact  that  there  is  a 
medical  examination.  My  point  is  that  dishonesty  must  grovv  if 
the  companies  announce  the  abandonment  of  safeguards  under 
which  heretofore  honesty  has  been  the  rule. 

Mk.  Hall:  I  fully  concur  in  what  Mr.  McClintock  has  just  said 
and  recognize  its  importance.  I  may  say  that  in  the  company  with 
which  1  am  connected,  the  plan  adopted  for  the  settlement  of  poli- 
cies where  there  has  been  a  misstatement  of  age  is  similar  to  that 
described  by  Mr.  Hendry.  In  making  such  a  settlement,  however, 
it  is  always  pointed  out  to  the  claimants,  that  it  is  made  upon  what 
we  believe  to  be  equitable  grounds,  assuming  the  error  in  age  to 
have  been  unintentional ;  byt  that  it  is  a  matter  of  grace  and  not  of 
obligation  on  the  part  of  the  company,  for,  by  the  terms  of  the  con- 
tract, which  are  well  sustained  by  repeated  decisions  of  the  courts, 
a  misstatement  of  age  rendered  the  policy  void. 

I  have  urged  the  view  just  expressed  by  Mr.  McClintock,  in 
opposition  to  legislation  such  as  is  sometimes  proposed  depriving 
insurance  companies  of  the  right,  after  accepting  two  or  three  years 
premiums  upon  a  policy,  to  dispute  a  claim  arising  thereunder  on 
the  ground  of  misstatements  and  misrepresentations  in  the  appli- 
cation. I  have  pointed  out  to  legislative  committ'  es  before  which 
I  have  ap])cared  that  such  a  law  would  operate  as  an  invitation  to 
fraud.  The  fact  that  companies  are  able  and  ready  to  defend  them- 
selves discourages  attempts  at  fraud,  just  as  the  knowledge  that  a 
man  is  armed  may  sometimes  be  his  best  i)r()tection  against 
assault. 

In  relation  to  the  general  subject  of  misstatement  t)f  age,  there 
is  one  class  of  applicants  among  whom  I  have  observed  misstate- 
ments upon  this  point  to  be  (juite  frequent;  and  that  is  among  per- 
sons whose  ap])lications  or  proposals  have  been  previously  rejected 
by  some  company.  The  object  seems  to  be  to  seek  to  avoid 
recognition,  or  identification  with  the  jierson  who  was  previously 
rejected.  I  have  known  of  a  |)erson  ajijihing  to  three  different 
companies  within  a  period  of  six  months,  and  giving  a  tlitterent 
date  of  birth  in  each  case.  The  person  1  refer  to  was  rejei-tiHl  for 
insurance  t)y  all  three  companies. 
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Mr.  Lee  :  I  had  occasion  some  years  ago  to  look  up  references 
as  to  statements  of  age  similar  to  Mr.  Wells'.  There  were  some- 
thing over  a  hundred  altogether,  and,  calculating  the  probable  loss 
at  the  ages  originally  given  and  after  the  corrections  u'ere  made, 
some  overstated  and  some  understated,  I  did  not  find  a  variation 
in  loss  of  over  three-tenths  of  one  per  cent.,  so  that  you  might  call 
it  exactly  even  ;  but  in  one  case  I  found  four  different  policies  on 
one  man's  life  which  had  been  taken  at  different  times,  and  on 
examining  his  applications  there  were  four  different  dates  of  birth 
given  and  a  different  month  in  two  cases.  He  was  written  to  and 
asked  which  was  the  correct  one,  and  while  the  letter  was  on  its 
way  in  came  an  application  for  some  more  insurance  with  a  lifth 
different  date  given.      I  gave  him  up  as  a  bad  job. 

Mr.  Sartelle  :  After  the  close  of  business  last  year,  December 
31st,  I  undertook  to  find  out  how  many  lives  we  had  insured.  I 
found  that  while  we  had  a  little  over  16,000  policies,  over  2,000,  or 
about  one-eighth,  had  more  than  one  policy.  Of  those  parlies 
having  more  than  one  policy,  2,089  cases,  I  think,  there  were  ten 
cases  of  discrepancy  in  the  statement  of  age.  In  every  one  of 
those  cases  the  earliest  policy  gave  the  earliest  date,  and  there  was 
never  a  discrepancy  of  more  than  two  years. 

Mr.  Macaulay  :  I  understand  from  Mr.  Wells  that  they  merely 
asked  which  of  the  ages  given  was  correct,  or  rather  asked  the 
parties  themselves  for  further  information.  Now,  if  a  man  has  made 
a  mistake  by  stating  that  he  had  been  born  at  one  date  in 
one  application,  and  at  another  in  another,  and  is  asked  which  is 
the  correct  age,  the  chance  is  very  decided  that  he  will  say  he 
was  born  at  the  later  date,  and  therefore  that  the  younger  of  the  two 
ages  is  correct ;  so  that  unless  Mr.  Wells  went  further  than  getting 
a  statement  from  the  man  himself  as  to  which  was  correct,  I  do 
not  think  his  figures  are  reliable  in  regard  to  the  proportion 
between  under-statements  and  over-statements  ;  because  the  great 
majority  of  misstatements  are  unintentional  errors  due  to  the 
peculiarity  of  human  nature  by  which  people  are  apt  to  think 
themselves  younger  rather  than  older,  and  such  errors  can  only 
be  set  right  by  positive  evidence  outside  of  the  man  himself. 

Mr.  Harvey:  A  case  in  St.  Louis  brought  about  an  opinion  from 
the  judge  that  companies  ought  to  decide  on  some  fixed  mode  of 
settlement  in  such  cases,  and  it  was  upon  that  opinion  that  the 
method  I  spoke  of  was  adopted  by  the  CoA^enant  Mutual  Company. 
This  matter  of  error  in  age  cuts   a   very  practical  figure  in   some 
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cases,  particularly  in  connection  with  extensions  under  the  non- 
forfeiture laws.  As  soon  as  a  policy  lapses,  the  company  enters 
the  extension  on  the  policy  register.  I  think  in  one  particular  case 
the  policy  was  taken  at  the  age  of  fifty-three  or  fifty-four.  After 
a  while  it  lapsed  and  they  put  an  extension  on  the  books.  In  the 
course  of  time  the  insured  died,  when  it  was  discovered  that  he  had 
been  insured  at  three  or  four  years  younger  than  he  really  was, 
which  compelled  a  recalculation  of  the  extension,  which  on  the 
new  basis  terminated  before  his  death. 

The  law  case  I  referred  to  was  one  in  which  the  Life  Asso- 
ciation of  America  had  a  policy  on  the  life  of  a  man  in  Indiana. 
The  proofs  had  been  submitted  and  the  claim  was  entered. 
The  company  was  dissolved.  Our  law  provides  that  all  matured 
policies  shall  be  preferred  claims  and  be  paid  in  full.  The 
company's  custom  had  been  in  cases  of  error  in  age  simply  to  pro- 
rate, but  somebody  in  the  actuary's  department  had  exercised  a 
little  ingenuity,  and,  instead  of  entering  an  extension  of  that  policy 
pro  rata,  he  charged  the  reserve  with  the  difference  in  premium,  so 
as  to  terminate  the  extension  before  the  date  of  death,  and  that 
case  brought  out  a  very  severe  opinion  from  the  judge.  The 
State  Insurance  Department,  as  receiver  of  the  company,  had  to 
pay  the  loss,  for  the  pro  rata  amount. 
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Constitution  of  the  Actuarial  Society  of  America, 
AS  Amended  September  30TH,    1891. 

Article  I.  This  organization  shall  be  called  "  The  Actuarial 
Society  ok  America.  " 

Art.  II.  Object.  The  Actuarial  Society  of  America  has  for  its 
object  the  promotion  of  actuarial  science  by  personal  intercourse, 
presentation  of  appropriate  papers,  discussion,  and  such  other 
methods  as  may  be  found  desirable. 

Art.  III.  Membership.  The  membership  of  the  Society  shall 
consist  of  the  subscribers  and  of  such  other  persons,  connected 
with  actuarial  pursuits,  as  shall  be  duly  elected. 

Art.  fV.  Ofiticers.  The  officers  shall  consist  of  a  President,  a 
first  and  a  second  Vice-President,  a  Secretary,  and  a  Treasurer. 

Art.  V.  Council.  The  officers,  with  ex-presidents  and  six  other 
members,  shall  constitute  the  Council.  At  the  first  election  of  mem- 
bers of  Council,  after  the  adoption  of  this  article,  two  members 
shall  be  elected  to  serve  for  three  years,  two  for  two  years  and  two 
for  one  year  ;  and  annually  thereafter  two  members  shall  be  elected 
for  three  years.  No  retiring-  member  of  the  Council  shall  be  eli- 
gible for  re-election  at  the  same  meeting. 

Art.  VI.  Duties  of  Officers  and  Council.  The  duties  of  the 
officers  shall  be  such  as  usually  appertain  to  their  respective  offices. 
The  duties  of  the  Council  shall  be  in  general  to  manage  the  affairs 
of  the  Society  in  the  intervals  between  its  meetings,  to  call  meet- 
ings and  to  make  arrangements  for  the  same,  to  decide  upon  papers 
offered  for  reading  and  discussion,  and  to  pass  upon  candidates  to 
be  presented  to  the  Society  for  election. 

Art.  VII.  Election  of  officers  and  Council.  The  officers  shall 
be  elected  by  ballot  at  the  annual  meeting  for  the  term  of  one 
year.  The  President  and  Vice-Presidents  shall  not  be  eligible  for 
the  same  office  for  more  than  two  consecutive  years. 

Art.  VIII.  Meetings.  The  annual  meetings  of  the  Society 
shall  be  held  on  the  last  Thursday  of  April  in  each  successive  year. 
Other  meetings  may  be  called  by  the  Council  from  time  to  time, 
and  shall  be  called  by  the  President  at  any  time  upon  the  written 
request  of  ten  members  ;  twenty  days'  notice  of  such  meetings 
shall  be  given  by  the  Secretary. 
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Art.  IX.  Election  of  members.  All  candidates  for  membership 
shall  be  nominated  to  the  Council  by  at  least  two  members.  The 
name  of  any  candidate  which  shall  be  voted  against  by  two  mem- 
bers of  the  Council  shall  be  considered  as  withdrawn.  Each 
member  of  the  Council  shall  be  informed  by  the  Secretary  of  the 
names  of  candidates  at  least  ten  days  before  action.  Candidates 
recommended  by  the  Council  shall  be  balloted  for  by  the  members 
at  the  next  meeting.  Any  candidate  receiving-  three-fourths  of  the 
votes  cast  shall  be  declared  elected. 

Art.  X.  Quorum.  Four  members  of  the  Council  shall  con- 
stitute a  quorum.  Ten  members  of  the  Society  at  any  duly  called 
meeting  shall  constitute  a  quorum. 

Art.  XI.  No  resolution  expressive  of  opinion  shall  be  enter- 
tained at  any  meeting. 

Art.  XII,  Amendments.  This  Constitution  may  be  amended 
by  an  affirmative  vote  of  two-thirds  of  the  members  present  at  any 
meeting  held  at  least  three  months  after  notice  of  such  proposed 
amendment  shall  have  been  sent  to  each  member  by  the  Secretary. 


Bv-La\vs. 

As  AMENDEij  April  ^7x11,   1893. 


Art.    I. — Order  of  Business. 

At  the  meeting  of  the  Society  the  following  order  of  business 
shall  be  observed,  unless  the  members  vote  otherwise  for  the  time 
being  : 

1.  The  minutes  of  the  last  meeting  read  and  passed. 

2.  Summary  of  the  business  transacted  by  the  Council  since 
the  last  meeting  of  the  Society  presented  for  its  information  and 
approval. 

3.  Candidates  for  membership  considered  and  voted  uuon. 

4.  Reports  of  Committees  and  of  Officers. 

5.  At  annual  meeting  election  of  Officers  and  Council. 

6.  Unfinished  business  ;   new  business. 

7.  Reading  of  papers  prepareil  for  presentatit)n  to  the  Society. 

8.  Discussion  of  papers  jjiesented. 

9.  Reading  of  a  summary  of  the  business  just  transacted  at  the 
meeting  for  correction  if  necessary. 

ID.  The  Council  meetings  shall  proceed  in  this  onlcr  as  far  as 
it  may  apply  to  them. 
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Art.  2. — Meetings  of  the  Council  sliall  be  called  whenever  four 
members  of  the  Council  so  request,  but  not  without  sending  notice 
to  each  member  of  the  Council  ten  or  more  days  before  the  time 
appointed ;  such  notice  shall  state  the  subjects  intended  to  be 
l)rought  before  the  meeting,  and  should  other  matter  be  passed 
upon,  any  member  of  the  Council  shall  have  the  right  to  re-oi>en 
the  question  at  the  next  meeting. 

Art.   3. — Duties  of  Officers. 

The  President,  or,  in  his  absence,  the  next  Vice-President  in 
order,  shall  preside  at  meetings  of  the  Society  and  of  the  Council. 
At  the  Society  meetings  he  shall  vote  only  in  case  of  a  tie,  but  at 
the  Council  meetings  he  may  vote  in  all  cases. 

The  duties  of  the  Secretary  shall  consist  in  keeping  a  full  and 
accurate  record  of  the  proceedings  at  the  meetings  of  the  Society 
and  of  the  Council,  sending  out  calls  for  the  said  meetings,  and, 
with  the  approval  of  the  President  and  Council,  carrying  on  the 
correspondence  of  the  Society. 

The  Treasurer  shall  send  out  calls  for  annual  dues  and  acknowl- 
edge receipt  of  same  ;  pay  all  bills  approved  by  the  President  for 
expenditures  authorized  by  the  Society  or  the  Council ;  keep  a 
detailed  account  of  all  receipts  and  expenditures,  and  present  an 
abstract  of  the  same  at  the  annual  meetings,  after  it  has  been  audited 
by  a  Committee  of  the  Council. 

Art.  4. — Dues. 

Each  member  shall  pay  ten  dollars  upon  entrance,  and  a  like 
amount  at  each  annual  meeting  thereafter. 

It  shall  be  the  duty  of  the  Treasurer  to  notify  by  mail  any  mem- 
ber whose  dues  may  be  six  months  in  arrear,  and  to  accompany 
such  notice  by  a  copy  of  this  acticle.  If  such  member  shall  fail 
to  pay  his  dues  within  three  months  from  the  date  of  mailing  such 
notice,  the  Treasurer  shall  report  the  delinquent  to  the  Secretary, 
by  whom  his  name  shall  be  stricken  from  the  rolls  and  he  shall 
thereupon  cease  to  be  a  member  of  the  Society.  He  may,  however, 
be  reinstated  by  vote  of  the  Council,  and  upon  payment  of  arrears 
of  dues. 

Art.  5. — No  amendment  shall  be  made  in  these  By-Laws  except 
by  a  two-thirds  vote  of  the  members  present.  Any  proposed 
amendment  must  be  presented  at  a  meeting  of  the  Society,  and  a 
copy  of  the  same  sent  by  the  Secretary  to  each  member  at  least  ten 
days  before  the  next  regular  meeting,  at  which  the  vote  shall  be 
taken. 
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Abstract  from  the  Minutes  of  the  Fall  Meeting  of 
THE  Actuarial  Society  of  America,  held  in  the 
Directors'  Room  of  the  Pexn  Mutual  Life  Insur- 
ance Company,  PniLADEi.rHiA,  Pa.,  on  Thursday 
AND   Friday,  October   19TI1  and  20th,    1893. 

Thursday,  October  19th,  1893,  i  p.  m. 

Before  the  Society  assembled  for  business  they  were  entertained 
by  the  Philadelphia  members  at  lunch  in  the  Breakfast-Room  of 
the  Continental  Hotel. 


FIRST  SESSION. 

Thursday,  October  19th,  1893,  2  p.  m. 
The  meeting-  was  called  to  order  by  the  President,  Mr.  Howell 
W.  St.  John,  who  spoke  as  follows  : 

Opening  Address  by   President  Howell  W.  St.  John. 

The  graceful  precedent  of  opening  the  sessions  of  our  Society 
with  a  presidential  address  having  by  repetition  acquired  the  force 
of  custom,  I  am  induced  to  offer  a  few  remarks  to-day — not  with- 
out misgivings,  and  craving  for  them  an  indulgent  reception  ;  they 
shall  at  least  possess  the  merit  of  brevity. 

Judged  by  visible  signs  of  prosperity — a  liberal  and  increasing 
membership,  individual  zeal  in  respect  of  contributions  to  its  proceed- 
ings, an  increasing  intimacy  among  its  members  in  professional  and 
personal  relations,  our  Association  is  to  day,  undoubtedly,  on  its 
course  to  ultimate  success.  But  these  conditions  are  merely  evidences 
of  healthful  vitality  ;  they  furnish  no  answer  to  the  inquiry,  what  are 
the  earlier  and  essential  objects  to  be  attained  through  organization 
by  \merican  actuaries.?  What  do  they  propose  to  accomplish  by 
united  action  beyond  and  above  what  has  already  been  attained 
through  individual  effort.-'  Is  it  extension  of  life  insurance  practice, 
diversity  in  its  forms  of  application  to  the  public  needs,  or  estab- 
lishment of  safeguards  and  the  conditions  of  perpetuity  for  its 
domestic  corporations.-*  Their  history  sustains  a  negative  answer 
to  these  inquiries.  If,  then  their  present  status,  so  far  as  it  results 
from  technical  labor,  is  independent  of  association  therein,  whence 
the  need  of  organization .'     .Manifestly  the   answer  to  this  tpiestion 
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should  be  sought  for  in  the  constitution  of  our  Society  ;  it  is  there 
stated  as  "the  promotion  of  actuarial  science  by  personal  inter- 
course, presentation  of  appropriate  papers,  discussion,  and  such 
other  methods  as  may  be  found  desirable."  It  is  not  my  desire  to 
challeng-e  the  value  of  this  comprehensive  design,  slill  less  the 
methods  by  which  il  is  to  be  attained,  l)ut  I  must  hazard  the  o])inion 
that  the  primary  and  essential  purpose  of  organization  may  be 
briefly  defined  by  the  word  "recognition."  By  this  I  mean  that 
the  reputable  i)osition  \\\  the  domain  of  ajjpUed  science  occupied  by 
our  professional  l)rethren  elsevvliere  shall  be  conceded  to  the  fellows 
of  our  own  Association.  Through  what  agency  may  we  expect  to 
gain  this  concession  it  not  through  associated  effort  expressed  ni  a 
literature  revealing  the  fruits  of  original  investigation,  application  of 
existing  knowledge,  discussion  and  criticism  }  If  this  appear 
onerous,  let  us  bear  in  mind  that  we  are  required  but  to  prepare  its 
elements;  development  is  the  task  of  our  successors.  The  memo- 
rable reputations  attained  in  the  arena  of  modern  intellectual  strife 
result  not  so  much  from  current  effort  as  from  the  inestimable 
wealth  of  inheritance,  the  bequest  of  the  beneficent  past — and  now 
permit  me  to  assert  that  opportunity  waits  for  us  to  confess  our 
own  patrimony  ;  and  to  supplement  the  publications  of  this  Society 
with  the  letters  of  one  or  two  veteran  leaders  of  thought  in  earlier 
years  who  have  received  with  serenity,  and  obeyed,  the  summons 
that  called  them  hence. 

Pardon  this  hint  of  dereliction,  and  let  us  welcome  the  event, 
that  within  the  brief  period  that  includes  the  history  of  our  organi- 
zation it  has  won  the  recognition  which  I  have  assumed  to  be  the 
earliest  and  essential  object  of  association,  and  then,  in  sequence, 
let  us  consider  briefly  the  inquiry,  what  is  the  immediate  purpose 
of  further  effort  ?  Is  it  not  -  concisely  stated — increasing  and  legit- 
imate influence  in  life  insurance  technics?  By  what  agencies  may 
we  expect  to  reach  this  vantage-ground  if  not  through  our  relations 
to  the  men  of  action  and  affairs,  with  whom  we  hold  daily  and 
official  intercourse,  to  the  actuarial  profession,  and  to  the  public .? 
To  the  first,  since  our  constitution  wisely  inhibits  independent  asso- 
ciate effort  in  the  field  of  practice  ;  to  the  second,  that  by  virtue  of 
intelligence  and  discipline  our  Society  shall  stand  as  the  worthy 
representative  of  that  established  body  of  sound  doctrine  to  which 
it  holds  the  title  by  transmission  ;  to  the  public,  that  we  discern 
clearly  the  obligations  which  possible  needs  of  the  community 
may    impose   upon    the  actuary   as  an   individual,  and  upon   our 
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Association.  I  do  not  present  these  hypotheses  as  significant 
truths,  but  with  the  hope  that  they  may  lead  to  earnest  deliberation 
— respecting-  all  subjects  closely  related  to  possible  change  of  form 
in  the  progress  of  our  Society — and  to  the  belief  that  meanwhile 
existing  conditions  should  be  maintained  with  ever-increasing  cir- 
cumspection. Finally  I  urge  that  every  member -of  the  later  as 
well  as  earlier  day — consider  well  the  problem  of  development, 
that  progressiveness  and  conservatism  may  each  have  its  legiti- 
mate influence  in  determining  a  useful  and  honorable  career  for  the 
"Actuarial  Society  of  America." 

Officers  and  members  were  present  during  the  sessions  as 
follows  : 

Howell  W.  St.  John,  President ;  Emory  McClintock,  ist  Vice-Presi- 
dent;  Israel  C.  Pierson,  Secretary;  Oscar  B.  Ireland,  Treasurer. 
Other  members  of  Council — Sheppard  Homans  David  Parks  Fackler, 
Geo.  B.  \Vood\v\kd,  Thos.  B.  Macaulay,  Clay  ion  C.  Hall,  Asa  S. 
Wing,  Daniel  H.  Well*;.  Members — David  G.  Alsop,  Jesse  J, 
Barker,  James  M.  Craig,  James  C.  Crawford,  (jeorge  Ellis.  Robert 
P.  Field,  John  A.  Fowler,  Augustus  F".  Harvey  Francis  H.  Hem- 
perley,  William  Hendry,  Charles  Hildebrand,  John  M.  Holcombe, 
Charles  N.  Jones,  George  H.  Kirkpatrick,  |ames  .M.  Lee,  John 
B.  Lunger,  William  McCabe,  Elbert  P.  Marshall,  William  A. 
Marshall,  Walter  S.  Nichols,  Sydney  N.  Ogdes,  Maximilian  H. 
Peiler,  Horace  C.  Richardson,  John*  G.  Richter,  I-'.dward  J.  Sar- 
TELLE,  Henry  W.  Smith  Edward  L.  SrvBLER,  William  T.  Standen, 
William  E.  Starr,  Samuel  E.  Stilwell,  John  Tatlock,  Jr.,  Archi- 
bald A.  Welch 

Upon  inotion,  the  Minutes  of  the  Annual  Meeting,  as  jirinted  in 
Papers,  etc.,  No.  9,  were  appro \'ed. 

The  Secretary  read  a  summary  of  the  proceedings  of  the  Council. 
The  Council  having  recomniendetl  the  foUowing-named  gentle- 
men, they  were  unanimously  elected  to  membership  : 

George  William  Hubbei.l,  A.  B..  Assistant  Actuary  of  the  United 
States  Life  Insurance  Company,  New  York  ;  .Morris  Whittkmore 
Torkey,  Actuarial  Assistant  in  the  Union  Central  Life  Insurance 
Company,  Cincinnati,  Ohio;  Gkorcje  Fekkv  Sai.ii-r,  M.S.,  Man- 
aging Clerk  in  the  oflice  of  Mr.  D.  P.  Facklek 

The  Secretary  communicated  to  the  Society  the  im-itation  of  the 
Philadelphia  Association  of  Life  Uink'rwritcrs  to  take  a  dii\e  on 
Friday,  at  3  p.  m.,  from  the  Continent  il  lloU-1,  and  to  he  present  at 
a  reception  to  be  held  at  (^  v.  m.  at  the  residence  ot  .Mr.  W.  L.  .More. 
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Mr.  Craig,  in  behalf  of  the  Metropoh'tan  Life  Insurance  Company, 
extended  to  the  Society  the  hospitahty  of  that  company  for  the 
sessions  of  the  annual  meeting,  April  26th,  1894.  On  motion  of 
Mr.  Homans,  the  Society  accepted  the  invitation  and  requested  the 
Secretary  to  communicate  to  the  officers  of  the  Metropolitan  Life 
Insurance  an  acknowledgment  and  acceptance. 

Papers  were  presented  on  the  subjects  named  (see  pages 
171-262) : 

"The  Apportionment  of  Expenses  and  its  Relation  to  the  Dis- 
tribution OF  Surplus."     Wm.  E.  Starr. 

"  Influence  of  Age  at  Entrance  on  the  Force  of  Selection." 
Thos  B.  Macaulay. 

"Mortality  Surfaces.'"  Leon  Marie,  Secretary  of  the  "  Institut 
des  Actuaries  Fran9ais."   Translation  and  note.    Howell  W.  St.  John. 

"Value  of  Medical  Examinations  in  Industrial  Insurance." 
Walter  S.  Nichols. 

"  Policies  on  Lives  and  Amounts  at  Risk.  "     Asa  S.  Wing, 

"Mortuary  Dividend  Policies."     IMorris  W.  Torrey. 

"The  Present  Financial  Crisis  and  Legislative  Impairment." 
D.  P.  Fackler 

The  members  then  engaged  in  a  discussion  of  papers  which 
had  been  read  at  previous  meetings.      See  pages  263-289. 

"  Application  of  the  Contribution  Plan  to  the  Distribution  of 
Surplus."     Daniel  H.  Wells. 

"  Simple  Endowments  and  Insurances  Involving  a  Return  of 
Premiums."     D.  P.  Fackler. 

"  A  Comparison  of  American  and  Australian  Mortality."  Richard 
Teece. 

"Farrs  Healthy  English  JMale  Life  Table — Four  Per  Cent." 
D.  I.  McG.  McKenzie. 

"  Error  in  Age."     J.  G.  Richter. 

At  5  p.  m.  the  Society  suspended  discussion  and  adjourned  until 
10  A.  M..  Friday,  October  20th. 


Thursday,  October  19th,  1893,  7  p.  m. 

Dinner,  Parlor  C,  Continental  Hotel. 

This  dinner  was  given  by  the  Philadelphia  members  in  honor 
of  the  Actuarial  Society.      Mr.  Jesse  J.  Barker  presided. 

The  table  was  beautifully  decorated,  while  the  feast  was  spread 
in  accordance  with  the  generous  hospitality  of  the  City  of  Brotherly 
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Love.  Sixty  covers  were  laid  for  the  members  and  some  invited 
guests. 

Post-prandial  speeches  were  made  by  Messrs.  Barker,  St.  John, 
Homans,  ^NlcClintock,  Fackler,  A^hbrook,  Lippincott,  Harvey, 
Hemperley,  Standen  and  others.  ]\Ir  H.  W.  Smith  said  the  "good- 
night. ' 

The  menu  was  unique.  On  the  first  cover  were  engraved  pic- 
tures of  the  buildings  of  the  Penn  Mutual  and  the  Provident  Life 
and  Trust  and  of  the  First  Presbyterian  Church,  near  Second  and 
Market  Streets,  in  which  were  held  the  first  meetings  of  the  oldest 
life  insurance  company  in  America,  "The  Presbyterian  JNIinisters" 
Fund. " 

The  Committee  of  Arrangements  for  the  entertainment  of  the 
Society  were  Messrs.  Jesse  J.  Barker,  Chairman;  Robt.  P.  Field, 
Secretary  ;  David  G.  Alsop,  J.  A.  Fowler,  Francis  H.  Hemperley, 
Hexry  W.  Smith,  Samuel  E.  Stilvvell,  and  Asa  S.  Wing. 


SECOND   SESSION. 

Friday,  October  20th,  1893,  10  a.  m. 

Mr.  Howell  W.  St.  John,  President,  in  the  chair. 

After  the  adjournment  of  Thursday  a  letter  was  received  from 
Mr.  Leon  Marie,  Secretary  of  the  "  Institut  des  Actuaires  Frangais," 
stating  that  Mr.  Paul  Guieysse,  President  of  the  "  Institut,"  would  be 
pleased  to  be  elected  a  member  of  the  Actuarial  Society  of  America. 
In  compliment  to  this  distinguished  actuary  and  to  the  "  Institut 
des  Actuaires  Fran9aib,"  of  which  he  is  the  President,  the  Council, 
waiving  the  usual  constitutional  notice,  recommended  and  the 
Society  unanimously  elected  Mr.  Paul  Guieysse  to  membership. 

The  following  resolutions  were  unanimously  adopted  : 

Offered  by  Mr.  Woodward. 

Resolved,  That  the  thanks  of  the  Actuarial  Society  of  America 
be  extended  to  the  Philadelphia  members  oi  the  Society  and  to  the 
Philadelphia  Life  Insurance  companies  for  their  unbounded  hospi- 
tality, with  the  assurance  of  high  appreciation  of  their  liberal  enter- 
tainment; and  also  to  the  ofihcers  of  the  Penn  Mutual  Life  Insur- 
ance Company  for  the  use  of  their  Directors'  room  for  the  meetings 
of  the  Society. 

Offered  by  Mr.  Nichols. 

Resolved,  That  the  Secretary  convey  to  tlie  Philadelphia  Asso- 
ciation of  Life  l^nderwritcrs  the  expression  of  a  hearty  appreciation 
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of  the  courtesies  which  they  have  extended  to  the  Actuarial  Society 
of  America  during  their  visit  in  Philadelphia. 

The  discussion  of  papers  begun  in  the  First  Session,  on  i'hurs- 
day,  October  19th,  was  taken  up  and  concluded. 

Officers  of  the  Penn  Mutual  Life  Insurance  Company  were 
introduced  to  the  Society:  The  Piesident.  Mr.  E.  M.  Nkf.dlks; 
Secretary  and  Treasurer,  Mr.  H.  C.  Bkown  ;  As.sistant  Secretary 
and  'treasurer,  Mr.  H.  H.  Hallowell,  and  Medical  Diecior  Oliver 
P.  Rkx,  M.D. 

The  Society  adjourned  at  i  p.  m. 


Friday  October  20th   1N93,  1.30  p.  m. 

After  adjournment,  the  members  took  lunch  in  the  Breakfast- 
Room  of  the  Continental  Hotel,  as  guests  of  the  Philadelphia  mem- 
bers. 

As  guests  of  the  Philadelphia  Association  of  Life  Underwriters, 
the  members  who  could  remain  after  the  adjournment  enjoyed  a 
delightful  drive  from  the  Continental  Hotel,  at  3.30  p.  M.,  through 
Fairmount  Park,  and  were  handsomely  entertained  at  a  reception 
held  at  6  p.  m.  at  the  residence  of  Mr.  W.  L.  More,  4 2d  Street  and 
Chester  Avenue. 

ISRAEL   C.    PIERSON. 

Secrelary, 
21  Cortlandt  Street,  New  York. 
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PAPERS  AND  TRANSACTIONS. 

APRIL  26™  AND  2f'\   1894. 


A  Life  Table  based  upon  Insurance  in  the 
American  Tropics. 


C.    N.    JONES. 


I  WISH  at  the  outset  to  express  my  thanks  to  the  INIanagement  of 
the  New  York  Life  Insurance  Company  for  permission  to  make 
this  pubHcation  from  its  records. 

The  Life  Table  herewith  presented  rests  upon  the  experience 
of  this  Company  in  the  American  Tropics.  It  was  originally  pre- 
pared for  office  use,  as  a  guide  in  certain  adjustments  relating  to 
Tontine  insurance  that  were  both  retrospective  and  of  a  financial 
character.  Accordingly,  attention  was  confined  at  the  outset  to 
Tontine  experience,  amounts  at  risk  and  losses  sustained  being 
considered  rather  than  mortality  by  lives.  It  was  desired  to  pre- 
pare a  table  that  would  represent,  with  a  fair  degree  of  accuracy, 
rates  of  loss  under  business  paying  full  tropical  premiums  when 
considered  as  a  whole  and  without  regard  to  geographical  or  other 
distinctions,  and  that  would  be  applicable  after  the  immediate 
effects  of  medical  selection  had  disappeared. 

On  account  of  the  recent  rapid  increase  in  the  volume  of  new 
insurance,  the  entire  Tropical  experience  presented  an  unduly 
large  proportion  of  early  exposures  in  which  the  effect  of  medical 
^election  is  conspicuous.  If  considered  as  a  whole  it  would,  there- 
fere,  show  rates  of  mortality  strikingly  below  those  found  to  exist, 
after  the  lapse  of  a  few  years,  in  a  similar  body  of  risks  all 
accepted  at  the  same  time.  This  effect  is  marked  at  all  in- 
surable ages,  but  is  greatest  at  the  younger,  because  of  the 
relatively  large  proportion  under  the  immediate  influence  of  med- 
ical selection.  Insurance  was  seldom  issued  at  ages  below  20, 
little  was  taken  under  25  ;  consequently,  at  ages  from  25  to  30 
there  are  but  few  exposures  subsequent  to  the  third  or  fourth  policy 
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year,  while  the  number  in  the  first  and  second  is  considerable. 
From  30  to  40  the  excess  of  recently  accepted  risks  is  still  marked  ; 
beyond  age  40  or  45  it  is  much  less,  and  becomes  relatively 
insignificant  between  55  and  60. 

A  table  based  upon  the  entire  experience  without  reference  to 
these  circumstances  would  therefore  present  two  defects.  First,  it 
would  show  a  general  mortality  less  than  could  be  expected  to 
continue  for  any  considerable  period  under  a  similar  class  of  risks 
entering  at  the  same  time ;  and,  second,  this  depression  corre- 
sponding to  short  average  duration  would  not  be  uniform  in  different 
parts  of  the  table  ;  it  would  be  greatest  at  young  ages  where  rates 
would  be  but  little,  if  any,  above  those  observed  in  the  first  two  or 
three  policy  years.  From  this  point  forward  the  artificial  and 
temporary  reduction  would  gradually  fade  away  and  almost  vanish 
at  about  age  60  or  65.  The  entire  mortality  indicated  by  such  a 
table  would  be  abnormally  low  for  any  body  of  risks  from  which 
the  immediate  effect  of  medical  selection  had  disappeared  ;  more- 
over, it  would  not  be  distributed  in  correct  proportions  as  between 
different  ages. 

Considerations  of  this  kind  have  been  generally  recognized  in 
dealing  with  selected  risks,  but  in  the  present  investigation  it  ap- 
peared to  be  specially  important  to  take  the  precaution  of  exclud- 
ing from  view  some  of  the  early  policy  years.  Tontine  experience, 
subsequent  to  the  fifth  year,  was  too  limited  to  serve  as  a  trust- 
worthy basis  for  a  table.  An  examination  showed  no  marked 
differences,  as  between  mortality  ratios  for  policy  years  after  the 
second,  while  those  for  the  first  and  second  were  strikingly  below 
the  general  average.  It,  therefore,  appeared  judicious  to  take  the 
combined  exposures  of  the  third  and  following  years  as  the  basis 
of  the  table  to  be  prepared. 

For  several  reasons,  a  table  derived  from  Makeham's  well- 
known  formula,  if  in  harmony  with  the  experience,  was  preferred 
to  one  obtained  by  any  process  of  "graduation."  The  principal 
considerations  were  these  :  First,  a  table  for  general  use  in  con- 
nection with  tropical  business  was  much  needed,  and  one  formed 
in  this  way  has  practical  advantages  that  are  generally  recognized  ; 
second,  no  considerable  amount  of  experience  above  age  65  being 
available,  a  natural  continuation  beyond  this  point  would  be  given 
by  the  formula.  This  extended  portion  could,  of  course,  have  no 
value  beyond  that  growing  out  of  its  conformity  with  a  law  that 
has  been  found  satisfactory  in  other  cases.  This,  however,  is  con- 
siderable, since  tables,  following  this  law  and  faithfully  represent- 
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ing  a  given  mortality  experience  at  intermediate  ages,  have  been 
found  to  reproduce  it  reasonably  well  at  more  advanced  ages. 

Values  for  the  constants  of  the  formula  were,  therefore,  selected 
by  a  tentative  process,  so  that  the  corresponding  table  (Table  VIII.) 
would  fit  the  experience  as  closely  as  possible,  keeping  in  mind  the 
obvious  danger  of  unduly  low  rates  at  young  ages  unless  some 
attention  were  given  to  the  shorter  average  duration  of  exposures 
at  this  point.  The  agreement  of  Table  VIII.  and  the  experience 
with  reference  to  which  it  was  adjusted  is  sufficiently  indicated  by 
the  fourth  and  fifth  columns  in  Table  I.,  below. 

In  this  connection,  I  wish  to  acknowledge  my  indebtedness  to 
my  assistant,  Mr.  H.  W.  Robertson,  whose  intelligent  and  skillful 
co-operation  has  contributed  in  no  small  degree  to  the  satisfactory 
character  of  this  adjustment. 


Table    I. 

Exposures  under  Tontine  Policies. 
Subsequent  to  the  Second  Policy  Year. 


Age 
Group. 

At  Risk  for  one  year. 

Expected 

Loss 

(Unit  «i,ooo). 

Actual 

Loss 

(Unit  $1,000). 

Expected 
Deaths. 

Actual 
Deaths. 

Amounts 
(Unit  Si.ooo). 

Lives. 

Under  25 
25-29 
30-34 
35-39 
40-44 

45-49 
50-54 

.     o55-59 
60  &  over 

Total, 

2,102 

9,472 
22,924 
30,980 
27,449 
17,125 

8,767 

3.051 
618 

122,488 

647 
2,562 
5,317 
6,535 
5,359 
3,340 
1,746 
651 
160 

25 
119 

310 
462 
472 

355 

231 

106 

31 

15 
123 

326 

389      ■ 
474 
332 
260 
166 
25 

7 
33 
73 
96 

91 
69 

47 
22 

7 

6 

23 

68 

91 
84 
66 
42 

26,317 

2,111 

2,110 

445 

418 

Ratio  of  Actual  to  Expected 

1. 00 

0.94 

After  the  Table  had  been  prepared  in  the  manner  already  de- 
scribed, it  was  decided  to  test  its  value  by  a  comparison  with  the 
entire  experience  of  the  Company  under  ]-)olicies  issued  within 
the  American  Tropics  prior  to  1891,  taking  account  of  lives  instead 
of  amounts.  The  material  was  prepared  by  means  of  cards  in  the 
usual  manner,  the  record  for  each  policy  being  brought  tlown  to  its 
anniversary  of  1892. 

In  passing,  it  should  be  remarked  that  the  Tontine  experience 
by  amounts,  previously  considered,  was  derived  from  financial 
records  which  are  independent  of  the  cards  used  in  the  subsetjuent 
examination  by  lives.     For  this  reason  the  two  records  relating  to 
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Tontine  policies  do  not  cover  identically  the  same  ground.  A  few 
trifling  sources  of  discrepancy  are  known  to  exist ;  for  instance, 
change  of  residence  was  noted  in  one  case,  while  in  the  other  it 
was  neglected,  no  account  being  taken  of  risks  first  insured  at 
Northern  rates  and  subsequently  moving  to  the  Tropics.  This  lack 
of  strict  identity  is,  however,  formal  rather  than  material,  and  does 
not  detract  from  the  value  of  a  comparison  of  the  experience  by 
lives  with  that  by  amounts  under  Tontine  policies,  which  appears 
in  Table  I.,  and  shows  that  mortality  by  lives  was  but  94  per  cent. 
of  that  by  amounts,  a  fact  of  some  interest  in  connection  with 
other  papers  recently  presented  to  the  Society. 

The  cards  were  first  divided  into  two  groups.  Tontine  and  Non- 
Tontine,  and  duplicate  policies  were  excluded,  excej)!  as  a  risk 
upon  the  same  life  appeared  in  each  group.  Such  cases  are  not 
numerous  and  lead  to  no  perceptible  disturbance  in  the  combined 
experience.  A  few  female  risks  are  included,  the  number  being 
too  limited  to  warrant  separate  attention. 

It  will  be  seen  by  examining  Table  II.,  that  there  is  a  surprising 
harmony  between  the  number  of  actual  deaths  and  the  number 
"  expected "  under  exposures  subsequent  to  the  fifth  policy  year. 
A  close  agreement  also  appears  in  the  comparison  by  five-year 
groups.  Table  VI. 

The  following  considerations  may  be  of  assistance  in  forming 
a  correct  opinion  of  the  relation  of  the  Life  Table  here  given,  to  the 
rates  of  mortality  that  would  ultimately  appear  in  an  indefinitely 
extended  experience. 

A  life  table  for  use  in  future  transactions  should,  of  course,  pre- 
sent as  accurately  as  possible  the  features  that  would  be  character- 
istic of  such  an  experience,  but  it  should  not  embody  those  pecu- 
liarities of  the  fragment  under  examination  that  may  be  reasonably 
regarded  as  accidental.  From  a  careful  and  critical  inspection  of 
this  fragment  the  outlines  of  the  whole  must  be  guessed,  making 
them  out  with  as  much  certainty  and  accuracy  as  possible,  but  no 
irregularities  should  be  introduced  into  the  table  unless  there  is 
good  reason  to  think  they  would  be  found  in  the  ultimate  average. 
It  would  be  a  grave  error  to  depict  minute  details  when  broad 
outlines  only  can  be  recognized,  and  that,  too,  with  considerable 
uncertainty.  There  should  be  no  attempt  to  follow  variations  from 
age  to  age,  or  in  small  groups  of  ages,  so  closely  that  the  operation 
of  accidental  causes,  in  the  experience  considered,  would  appear 
to  have  been  confined  within  unduly  narrow  limits,  with  too  little 
room  for  the  play  of  chance.     Such  an  attempt  would  be  as  un- 
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Table    II. 

Exposures  Subsequent  to  the  Fifth  Policy  Year. 


Number 

Deviation. 

Accumu- 

Exposed 

tor 
One  Year. 

Expected 
Deattis. 

Actual 

lated 
Deviation. 

Age. 

1 

Deaths. 

Actual. 

Prob- 
able. 

Ratio. 

Under  25 

97 

1.2 

3 

+  1.8-1 

+     1.8 

25  , 

77 

0.9 

0 

—  09 

+    0.9 

6 

112 

149 

1.4 
1.9 

2 

5 

|3^-' 

2.2 

03 

+    1-5 
+    4-6 

8 

201 

2-5 

I 

—  i-S  1 

+     3-1 

9 

262 

3-4 

I 

-2.4  J 

+    0.7 

30 

365 

4-7 

5 

±°:n--» 

2.2 

0.8 

-f     1.0 

I 

461 

6.1 

4 

—     I.I 

2 
3 

671 

7-5 
9.2 

6 
4 

=''p'' 

2.7 

2-5 

—  2.6 

-  7.8 

4 

802 

II. 2 

12 

+  0.8 

2.2 

0.4 

—    7.0 

35 

887 

12.6 

II 

—  1.6 

2.4 

0.7 

—    8.6 

6 

964 

14.0 

19 

+  50 

2.5 

2.0 

-  H 

7 

1,019 

15.2 

14 

—  1.2 

2.6 

0.5 

—    4.8 

8 

1,044 

15-9 

16 

4-  0.1 

2.7 

0.0 

—    4-7 

9 

1,072 

16.8 

18 

+    1-2 

2.7 

0-5 

—    3-5 

40 

1,119 

18.0 

15 

—  30 

2.8 

I.I 

-    6.5 

I 

1,120 

18.6 

22 

+  3-4 

2.9 

1.2 

—    31 

2 

1,104 

19.0 

18 

—    I.O 

2.9 

0.3 

—    4.1 

3 

1,09s 

19-5 

21 

+  i-S 

2.9 

0-5 

—    2.6 

4 

1,020 

18.8 

16 

—  2.8 

2.9 

1.0 

—     5-4 

45 

956 

18.4 

10 

-8.4 

2.9 

2.9 

-  13-8 

6 

893 

17.8 

19 

+  1.2 

2.8 

0.4 

—   12.6 

7 

821 

17.1 

29 

+  11.9 

2.8 

4-3 

—    0.7 

8 

733 

16.0 

12 

—  4.0 

2.7 

1-5 

—    4-7 

9 

672 

15-4 

16 

+  0.6 

2.6 

0.2 

—    41 

50 

618 

14.8 

13 

—  1.8 

2.6 

0.7 

-    5-9 

I 

572 

14.4 

16 

+  1.6 

2-5 

0.6 

—    4-3 

2 

507 

13-5 

20 

+  6.5 

2.4 

2.7 

+     2.2 

3 

459 

12.9 

9 

—  3-9 

2.4 

1.6 

—     1-7 

4 

402 

12.0 

10 

—  2.0 

2.3 

0.9 

-    3-7 

55 

362 

11.4 

12 

+  0.6 

2-3 

0-3 

—    3-1 

6 

298 

lO.O 

9 

—  1.0 

2.1 

0.5 

—    4-1 

7 

261 

9-3 

9 

—  0.3 

2.0 

0.2 

—     4-4 

8 

236 

9.0 

10 

+  1.0 

2.0 

0-5 

—     3-4 

9 

200 

8.1 

II 

+  2.9) 

>-0.2 

2.6 

0.1 

-    05 

60 

154 

6.7 

4 

-2.7! 

—    3-2 

I 
2 

128 
06 

6.0 
4.8 

7 
8 

+  3-2  r-^ 

2,2 

1.9 

—    2.2 
+     1.0 

3 
4 

84 
64 

4-5 
3-7 

5 
3 

+  °-5  io.2 

-0.7  \ 

1.9 

0.1 

-f    0.8 

65  &  over 

175 

13.0 

12 

—  1.0 

2.4 

0.4 

—    0.2 

Total, 

22,889 

457-2 

457 

+48.8 

—49.0 

1 

—    0.2 
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scientific  as  the  use  of  a  micrometer  reading  to  thousandths  of 
an  inch  in  laying  out  the  foundaticMis  for  a  building.  In  several 
excellent  tables,  the  temptation  to  be  exact  has  doubtless  led  to  tlie 
retaining  of  slight  deviations  from  more  general  outlines  that 
represent  only  the  peculiarities  of  a  limited  experience  arising  from 
accidental  causes,  and  that  are  not  likely  to  be  found  in  other 
fragments  obtained  under  approximately  the  same  conditions,  not 
to  mention  the  changed  circumstances  that  must  surround  future 
transactions,  with  reference  to  which  every  table  for  general  use 
derives  its  principal  value.  It  is  believed  that  in  most  cases,  when 
preparing  a  life  table  based  upon  insured  risks  for  use  as  a  guide 
in  conducting  more  or  less  similar  business,  Makeham's  formula  is 
sufiticiently  flexible  to  permit  a  retention  of  general  outlines  above 
age  20  with  quite  as  much  fidelity  to  detail  as  is  necessary,  or 
even  scientific,  in  the  present  state  of  our  statistical  information. 
The  addition  of  a  supplementary  series  below  age  28,  in  the  admira- 
bly adjusted  Table  of  the  Institute  of  Actuaries'  Text-Book,  appears 
to  serve  no  purpose  (above  age  20)  except  to  preserve  a  distortion 
of  the  experience  produced  by  short  exposures  at  these  ages. 

The  foregoing  remarks  are  somewhat  aside  from  the  general 
purpose  of  this  paper  to  present  facts  rather  than  opinions.  They 
are  made  in  view  of  what  appears  to  be  a  temptation,  sometimes 
encountered,  to  be  more  exact  than  wise  when  "graduating"  an 
experience,  or  smoothing  it  down  in  some  more  or  less  arbitrary 
way  to  suit  the  taste.  The  same  temptation  is  not  unlikely  to 
present  itself  when  forming  an  opinion  about  the  result  of  an 
adjustment  already  made. 

In  attempting  to  decide  whether  or  not  a  table  derived  from 
IMakeham's  formula  shows  with  sufficient  fidelity  the  characteristics 
of  the  experience  upon  which  it  is  modeled,  one  should  inquire  how 
the  actual  mortality,  as  shown  by  the  record,  differs  from  what  would 
have  been  seen  if  everything  had  happened  in  strict  agreement  with 
the  table,  and  then  proceed  to  compare  the  observed  deviations 
with  those  that  might  naturally  ha\'e  arisen  from  purely  accidental 
or  temporary  causes,  keeping  in  view  the  typical  way  events  are 
known  to  group  themselves  around  certain  averages.  If  anything 
appears  that  is  decidedly  out  of  harmony  with  the  theory  of  acci- 
dental disturbance  only,  and  that  would  seem  to  be  improbable, 
except  as  the  result  of  permanent  causes  tending  systematically  to 
uniform  deviations,  the  table  should  be  discarded  and  replaced 
by  another  that  stands  the  test.  It  can  be  found  only  by  trial.  If,  on 
the  other  hand,  nothing  appears  that  seems  to  be  inconsistent  with 
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the  supposition  that  the  discrepancies  are  merely  accidental,  the 
table  should  be  regarded  as  giving-  all  that  can  be  known  with  rea- 
sonable certainty  and  that  is  of  value  in  a  table.  No  one  should 
expect  other  experience  of  the  same  kind  to  follow  its  lines  too 
closely.  Though  it  is  an  imperfect  guide,  nothing  better  is  available. 
Such  tests  should  be  applied  to  the  Table  here  presented,  and 
in  the  first  place  it  will  be  noticed,  upon  examining  Table  II., 
that  there  is  a  frequent  alternation  of  excess  and  deficiency  at 
successive  ages.  Taking  the  "  expected  "  at  its  nearest  integral 
value,  there  are  4  instances  in  which  the  actual  is  the  same  as  the 
"expected,"  18  in  which  it  is  greater,  20  in  which  it  is  less.  There 
are  1 5  cases  in  which  the  deviation  falls  between  two  in  the  opposite 
direction  ;  an  accidental  distribution — like  the  succession  of  heads 
and  tails  in  a  series  of  coins  arranged  at  random — would  most  likely 
give  but  about  10  or  11.  There  are  10  cases  of  two  consecutive 
deviations  in  the  same  direction  ;  5  or  6  is  most  consistent  with 
accident.  There  are  2  successions  of  three  ;  2  or  3  would  be  likely 
to  appear  in  a  corresponding  series  of  coins.  Longer  successions 
do  not  occur,  though  it  is  about  an  even  wager  that  in  a  row  of  42 
coins  there  will  be  at  least  2  successions  of  more  than  three  heads 
— or  tails. 

In  a  further  critical  examination  it  may  be  of  some  assistance 
to  imagine  a  series  of  bags  (see  Note)  corresponding  to  the  different 
ages,  each  containing  a  number  of  black  and  white  balls  ecjual 
respectively  to  the  number  of  deaths  within  a  year  at  the  corre- 
sponding age  and  to  the  number  living  at  the  end  of  the  year,  as 
given  by  the  table.  For  example:  at  age  40,  1,237  blackballs 
and  75,434  white  ones.  After  drawing  a  ball  a  great  many 
times  at  random  from  any  given  bag,  several  black  ones  would 
appear.  If  the  number  of  balls  drawn  were  the  same  as  the  num- 
ber of  exposures  to  the  risk  of  death — 1,1 19  at  age  40 — the  number 
of  black  balls  most  likely  to  come  from  a  given  bag  is  the  same  as 
the  "expected"  number  of  deaths — 18  at  this  age.  It  would  not 
often  happen,  however,  that  this  exact  number  would  be  drawn  ; 
in  some  cases  there  would  be  more,  in  others  less,  the  one  about 
as  frequently  as  the  other.  Small  deviations  from  the  "  expected  " 
number  would  be  frecpient,  and  large  ones  would  sometimes  occur. 
It  is  easy  to  compute  for  each  bag  the  limits  within  which  it  is 
nearly  an  even  wager  that  this  deviation  would  fall  ;  in  other 
words,  it  is  easy  to  determine  in  advance  the  "probable"  deviation, 
which  is  2.8,  or  less  than  3,  for  age  40;  that  is,  before  drawing  a 
ball  1,119  times  from  this  bag,  it  would  be  about  an  even  bet  that 


3o6 

the  number  of  black  balls  would  come  within  3  of  the  number  18, 
or  that  it  would  be  either  16,  17,  18,  19  or  20.  An  even  wager  that 
it  would  not  fall  within  these  limits  would  be  equally  judicious. 
After  a  similar  drawing  from  each  of  the  bags,  the  several  devia- 
tions actually  found  could  be  compared  with  the  corresponding 
"probable"  deviation  computed  in  advance.  Any  one  who  had 
always  wagered  on  a  deviation  less  than  the  "probable"  would 
lose  about  as  many  times  as  he  would  win.  It  is  easy  to  \ro  a 
step  further ;  the  value  of  each  of  the  actual  deviations  could  be 
given  as  a  multiple  of  the  "probable,"  /.  e.,  in  the  illustration  at 
age  40,  25  black  balls  would  give  a  deviation  of  7,  which  is  2.5 
times  the  "probable" — 3.8.  About  half  the  values  given  in  this 
way,  by  the  ratio  of  the  actual  to  the  "  probable,"  would  be  less 
than  I,  the  other  half  greater  than  i,  and  different  values  would 
appear  in  something  like  the  relative  proportions  assigned  by  the 
well-known  law  of  error,  as  follows — about  10.7  per  cent,  should  be 
less  than  0.2,  26.4  per  cent,  less  than  0.5,  50  per  cent,  less  than  i, 
68.8  per  cent,  less  than  1.5,82.3  percent,  less  than  2,  90.8  percent, 
less  than  2.5,  and  about  4.3  per  cent,  greater  than  3.  Not  far  from  2 
per  cent,  should  be  greater  than  3. 5. 

If  it  be  assumed  that  our  Table  is  an  accurate  representation  of 
the  average  rates  of  mortality  at  different  ages  for  risks  of  the  kind 
under  consideration,  and  if  it  be  taken  for  granted  that  the  distribu- 
tion of  deaths  at  any  age  follows  the  same  law  of  deviation  from 
the  average  that  governs  the  accidental  drawing  of  black  balls,  the 
distribution  of  actual  deaths  in  the  experience  under  consideration 
should  present  the  general  arrangement  just  described.  Any 
marked  discrepancy — like  the  appearance  of  too  many  deviations 
greater  than  the  "  probable  " — would  discredit  the  hypothesis  and 
throw  doubt  upon  the  character  of  the  Table.  An  arrangement  in 
substantial  harmony  with  the  law^  of  accident  assumed  would 
strengthen  the  hypothesis  and  give  confidence  in  the  Table.  The 
deviations  of  different  magnitudes  computed  upon  the  hypothesis 
just  stated  are  introduced  into  the  comparison  under  the  head  of 
"  Ratio."  More  than  half  are  less  than  i,  and  show  an  actual  that  is 
within  the  assumed  limits  of  "probable"  deviation.  It  thus  appears 
that  there  is  quite  as  close  an  agreement  between  the  "expected" 
and  the  actual  number  of  deaths  as  could  reasonably  have  been 
anticipated  if  the  number  of  deaths  at  each  age  had  been  determined 
by  black  "balls  drawn  at  random  in  the  manner  indicated  in  the 
illustration.  Coupled  with  the  frequent  alternation  of  excess  and 
deficiency,  this  appears  to  indicate  that  there  is  little  occasion  to 
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view  with  suspicion  the  hypothesis  that  this  Table  follows  with 
sufficient  fidelity  the  course  indicated  by  the  experience  with  which 
it  is  compared. 

Table  III.,  below,  shows,  both  for  this  and  other  comparisons, 
the  number  of  deviations  that  fall  within  stated  limits,  together  with 
the  number  most  consistent  with  accident,  assuming  that  our  Table 
gives  for  each  age  the  average  rate  of  mortality  as  it  would  ulti- 
mately appear  in  a  large  number  of  similar  risks.  The  column 
headed  "Act."  gives  the  number  of  deviations  that  actually  fall 
within  the  assigned  limits  of  value.  The  column  headed  "Exp." 
shows  the  number  that  would  have  fallen  within  the  same  limits  if 
the  deviations  had  been  distributed  in  exact  conformity  with  the 
law  given  by  the  well-known  Probability  Integral.  It  should  not 
be  forgotten  in  this  connection,  that  at  all  ages  the  number  of  ex- 
posures is  far  too  limited  to  admit  of  any  great  precision  in  the 
value  for  the  "probable"  deviation  computed  by  the  formula 
'^•^l^^ijlpq,  or  approximately  2/2,^~d,  when  q  is  small.  For  this 
reason,  as  well  as  that  stated  in  the  note  at  the  end,  the  values  of  the 
several  deviations — given  as  multiples  of  the  "probable" — should  not 
be  regarded  as  very  exact.  The  approximation  is,  however,  sut^- 
ciently  good  to  illustrate  the  considerations  it  is  here  desired   to 

enforce. 

Table  III. 

Distribution  of  the  Deviations  in  Tables  II.,  IV.,   V.  and  VI. 
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Table    IV. 
Exposures  in  the  30,  4th  and  5TH  Policy  Years. 
Expected  Deaths  at  88  i'er  cent,  of  Tabular  Rate. 


Number 

Deviation. 

Accumu- 

Age. 

Exposed 

Expected 

Actual 

lated 

for 
One  Year. 

Deaths. 

Deaths. 

Actual. 

Prob- 
able. 

Ratio. 

Deviation. 

Under  25 

701 

7-4 

6 

-'•4  [2.8 
—  1-4) 

2.2 

1-3 

—   1-4 

25 

320 

3-4 

2 

2.8 

6 
7 

402 
549 

4.4 
6.0 

3 
4 

Z2:Jf3.4 

2.2 

1-5 

—  4-2 

—  6.2 

8 

^94 

7-7 

8 

nib-' 

2.8 

0.6 

—  5-9 

9 

848 

9-5 

II 

—  4-4 

30 

924 

10.6 

12 

^1.4 

2.2 

0.6 

—  30 

I 

1,009 

II. 7 

7 

-4.7 

2.3 

2.0 

—  7-7 

2 

1,077 

12.7 

8 

—4-7 

2,4 

2.0 

—12.4 

3 

1,140 

13-7 

20 

+6.3 

2-5 

2-5 

—  6.1 

4 

1.205 

14.8 

16 

+  1.2 

2.6 

0.5 

—  4-9 

35 

1,223 

15-3 

17 

+  1-7 

2.6 

0.7 

—  3-2 

6 

1,279 

16.4 

25 

-f8.6 

2.7 

3-2 

+  5-4 

7 

1,278 

16.7 

15 

—  1-7 

2.7 

0.6 

+  3-7 

8 

1,209 

16.2 

16 

— 0.2 

2.7 

O.I 

+  3-5 

9 

1,143 

15.8 

II 

-4.8 

2.7 

1.8 

—  0.3 

40 

1,129 

16.0 

15 

—  I.O 

2.7 

0.4 

—  2.3 

I 

1,035 

15-2 

14 

— 1.2 

2.6 

0.5 

—  3-5 

2 

982 

14.9 

16 

+  1.1 

2.6 

0.4 

—  2.4 

3 

844 

13.2 

13 

— 0.2 

2.4 

0.1 

—  2.6 

4 

747 

12. 1 

12 

— 0.1 

2-3 

0.0 

—  2.7 

45 

706 

11.9 

6 

—5-9 

2-3 

2.6 

—  8.6 

6 

671 

II. 8 

17 

+5-2 

2.3 

2.3 

—  3-4 

7 

6t3 

"•3 

II 

— 0-3 

2.2 

0.1 

-3-7 

8 

53« 

10.3 

16 

+5-7 

2.2 

2.6 

+  2.0 

9 

454 

9.1 

6 

—3-1 

2.1 

1-5 

—  I.I 

50 
I 

407 
356 

8.6 
7-9 

9 
6 

-1.9  \'-^ 

2.7- 

0.6 

—  0.7 

—  2.6 

2 
3 

340 
260 

8.0 
6.4 

6 

5 

-2.0  1  ^ 
-1.4  (-^-^ 

2-5 

1.4 

-  4-6 

—  6.0 

4 

206 

5-4 

8 

+2.6  1 

■  12.0 

2.1 

5-7 

—  3-4 

55 

165 

4.6 

14 

+9-4) 

+  6.0 

6 

13b 

4.0 

3 

—1.0  1 

-1-  5-0 

7 

104 

3-3 

I 

-2-3  r5-9 
-2.6) 

2.1 

2.8 

-^  2.7 

8 

78 

2.6 

0 

+  0.1 

9 

54 

1.9 

I 

-0.9 

V0.2 

2.1 

0.1 

—  0.8 

1 

60  &  over 

191 

8-3 

9 

+0.7) 

-  0.1 

Total, 

25,017 

369.1 

369 

+46.1 
— 46.2 

—  0.1 
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Table   V. 

Exposures  in  the  First  and  Second  Policy  Years. 

Expected  Deaths  at  651^  per  cent,  of  the  Tabular  Rate. 


Number 

Deviation. 

Age. 

Exposed 

for 
One  Year. 

Expected 

Actual 

Accumu- 
lated 
Deviation. 

Deaths. 

Deaths. 

Actual. 

Prob- 
able. 

Ratio. 

20 

359 

2.8 

4 

-1-    1.2  ~j 

+       1-2 

I 
2 

232 
306 

1.8 
2.4 

3 

8 

:t  5:6 1-3.8 

2.1 

6.6 

-h      2.4 
+      8.0 

3 

408 

3-2 

9 

+  5-8  J 

-    13.8 

4 

517 

4.1 

5 

+  0.9  ) 

-1.4 

2.1 

0.7 

-     4.7 

25 

687 

5-5 

6 

+  0-5  ) 

—    15.2 

6 
7 

960 

68 
7-9 

2 
6 

—  19  )' 

2.6 

2.6 

-r  10.4 

+     8.5 

8 

1,069 

8.9 

II 

--  2.1 

2.0 

I.O 

-i-  10.6 

9 

1,119 

9.4 

«3 

+  3-6 

2.0 

1.8 

+   14-2 

30 

1,201 

10.2 

8 

—  2.2 

2.1 

1.0 

+   12.0 

I 

1,217 

if^-5 

:      (> 

—  4-5 

2.2 

2.0 

-^    7-5 

2 

1.239 

10.9 

II 

-f-  0.1 

2.2 

0.0 

+     7-6 

3 

1,284 

'1-5 

10 

—  1-5 

2-3 

0.7 

+     6.1     1 

4 

1.325 

12. 1 

8 

—  4.1 

2.3 

1.8 

+   2.0   : 

35 

1,306 

12.2 

14 

-  1.8 

2.3 

08 

+    3-8 

6 

1. 194 

II. 4 

9 

—  2.4 

2.2 

I.I 

-f   1.4 

7 

1,113 

10.8 

15 

+    4-2 

2.2 

1.9 

+     5-6 

8 

1,120 

II. 2 

6 

—  5-2 

2.2 

2.4 

-f-    0.4 

9 

1.033 

10.6 

16 

+  5-4 

2.2 

2-5 

+    5-8 

40 

955 

10.2 

7 

—  3-2 

2.1 

1-5 

-f     2.6 

I 

865 

9.4 

8 

—  1.4 

2.0 

0.7 

-t-       1.2 

2 

3 

742 
694 

8.4 
8.1 

8 
7 

-°-4'  i.c 
—  I.I  )     -^ 

2.7 

0.6 

+      0.8 

—  0-3 

—  0.3 

4 

663 

8.0 

8 

0.0  ) 

-0.4 

2.6 

0.2 

4| 

586 

7-4 

7 

—  0.4  1 

— -    0.7 

6 

7 
8 

9 

527 
448 
396 
372 

6.1 
5-7 
5-6 

5 
3 
9 
7 

2.4 
2.2 

2.1 
2.1 

—  2.6 

—  5-7 

—  2.4 

—  1.0 

50 

319 

5-0 

7 

+  2.0  ) 

-•-     1.0 

I 

246 

4-1 

3 

-  I.I  i°-9 

2.0 

0-5 

—    0.1 

2 

^P 

3-4 

4 

+  0.6  I 

-f-    0.5 

3 

161 

30 

I 

—  2.0  [-0.6 

2.0 

03 

—     1.5 

4 

152 

3-0 

4 

+  i.o) 

—    0.5 

55 

105 

2.2 

4 

-f  1.8^ 

1.3 

6 

77 

1-7 

I 

—  0.7 

0.0 

7 

59 

1.4 

2 

+  0.6 

I-- 

8 

52 

1-3 

0 

—  1-3 

0-3 

2.1 

0.1 

—     0.1      ; 

9 

51 

1.4 

I 

—  0.4 

-    0-5     1 

60  &  over 

74 

2-3 

2 

—  0.3, 

—    0.8 

Total, 

26,263 

268.8 

268 

+43-1 
—43-9 

—    0.8 

3IO 


Table  VI. 

Exposures  in  all  Policy  Years. 

Expected  Deaths  at  6$y^  per  cent,  of  Table  Rates  for  ist  and  2d 
Years,  and  88  per  cent,  for  the  30,  4TH  and  5TH  Years. 


Number 

Deviation.                       1 

Accumu- 

Age. 

Exposed 
tor 

Expected 

Actual 

lated 

Deaths. 

Deaths. 

Actual. 

Prob- 

Ratio. 

Deviation. 

Dne  Year. 

able. 

Under  25 

2,620 

22.9 

38 

+  151 

3-2 

4-7 

1 

25 

i,c84 

9.8 

8 

—  1.8 

^•'  1 

0.9 

+  13-3 

6 

1,349 

12.6 

7 

-  5-6 

2.4 

2.3 

+     7-7 

7 

1,658 

15.8 

15 

—  0.8 

2.7  ! 

0.3 

-t-     6.9 

8 

1,964 

I9.I 

20 

-1-  0.9 

2.9 

0.3 

+     7-8 

9 

2,229 

22.3 

25 

+  2.7 

3-1 

0.9 

+  10.5 

30 

2,490 

25-5 

25 

-  0.5 

3-4 

0.1 

+  10. 0 

I 

2,687 

28.3 

17 

—  1 1-3 

3-5 

3-2 

—     1-3    ' 

2 

2,873 
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25 

—  6.1 

3-7 

1.6 

—    7-4 

3 

3,095 

34.4 

34 

—  0.4 

3-9 

0.1 

-     7.8 

4 

3,332 

38.1 

36 

—  2.1 

4.1 

0-5 

—    9-9 

35 

3,416 

40.1 

42 

+  1-9 

4.2 

°1 

—    8.0 

6 

3,437 

41.8 

53 

+  11.2 

4-3 

2.6 

+     3-2 

7 

3-410 

42.7 

44 

+  1-3 

4.4 

0.3 

+    4.5 

8 

3,373 

43-3 

38 

-  5-3 

4  4 

1.2 

—    0.8 

9 

3,248 

43-2 

45 

+  1.8 

4.4 

0.4 

+     1.0 

40 

3,203 

44.2 

37 

—   7-2 

4.4 

1.6 

—    6.2 

I 

3,020 

43-2 

44 

-f-  0.8 

4.4 

0.2 

—    5-4 

2 

2,828 

42.3 

42 

—  0.3 

4-3 

0.1 

—    5-7 

3 

2,633 

40.8 

41 

+  0.2 

4-3 

0.0 

—    5-5 

4 

2,430 

38.9 

36 

—  2.9 

4.2 

0.7 

—    8.4 

45 

2,248 

37-7 

23 

—14.7 

4.1 

3-6 

—  23.1 

6 

2,091 

36.5 

41 

+  4-5 

4.0 

I.I 

—  18.6 

7 

1,882 

34-5 

43 

+  8.5 

3-9 

2.2 

—  10. 1 

8 

1,667 

32.0 

37 

+  5-0 

3-8 

1-3 

—    5-1 

9 

1,498 

30.1 

29 

—  I.I 

3-7 

0.3 

—    6.2 

50 

1,344 

28.4 

29 

+  0.6 

3-6 

0.2 

-    5-6 

I 

1,174 

26.4 

25 

—  1-4 

3-4 

0.4 

—    7'0 

2 

1,042 

24.9 

30 

+  5-1 

3-3 

1-5 

—     1-9 

3 

880 

22.3 

15 

—  7-3 

31 

2.4 

—    9.2 

4 

760 

20.4 

22 

+  1.6 

3-0 

0.5 

-    7-6 

55 

632 

18.2 

30 

+  11. 8 

2.8 

4.2 

+     4-2 

b 

5" 

157 

13 

—  2.7 

2.6 

I.O 

+     1-5 

7 

424 

14.0 

12 

—  2.0 

2-5 

0.8 

-    0.5 

8 

366 

12.9 

10 

-  2.9 

2.4 

1.2 

~    ^1 

9 

305 

11.4 

13 

+  1.6 

2.3 

0.7 

—     1.8 

60 

246 

9.8 

6 

-3-8 

2.1 

;    1.8 

-    5-6 

I 

195 

8.6 

II 

+  2.4 

2.0 

1.2 

—     3-2 

2 

144 

6.8 

10 

+  3-2 

1-7 

1.9 

0.0 

3 

109 

5.6 

6 

+  0.4 

1-5 

0.3 

+     0.4 

4 

81 

4.6 

4 

—  0.6 

1.4 

1    0.4 

—    0.2 

65  &  over 

191 

139 

13 

—  0.9 

2.5 

0.4 

—     I.I 

4-80.6 
-81.7 

Total, 

74,169 

1095. 1 

1,094 

1 

—     I.I 
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Table   VII. 
Tables  II.,  IV.,  V.   and  VI, ,  by  Five  Year  Groups. 


Number 

Deviation. 

Age 

Exposed 

for 
One  Year. 

Expected 

Actual 

Groups. 

Deaths. 

Deaths. 

Actual. 

Probable. 

Ratio. 

Deviation. 

Exposures  Subsequent  to  the  Fifth  Year. 

Under  30 

898 

"•3 

12 

+0.7 

2.2 

0.3 

+0.7 

3C^34 

2,856 

38.7 

31 

—7-7 

4.1 

1.9 

-7.0    1 

35-39 

4,986 

74-5 

78 

+3-5 

|-^ 

0.6 

—3-5 

40-44 

5.45« 

93-9 

92 

-1.9 

6-5 

0-3 

—5-4 

45-49 

4,075 

S4.7 

86 

+  1-3 

6.1 

0.2 

~4.i 

50-54 

2,558 

67.6 

68 

+0.4 

5-5 

O.I 

— 3-7 

55-59 

1,357 

47.8 

51 

+3-2 

4.6 

0.7 

—0.5 

60-64 

526 

25-7 

27 

+  1-3 

3-4 

0.4 

+0.8 

65  &  over 

175 

13.0 

12 

-     I.O 

2.4 

0.4 

— 0.2 

Total, 

22,889 

457-2 

457 

+  11-5 
—II. 7 

-0.2 

Exposures  of  the  Third,  Fourth  and  Fifth  Years  ; 

Expected  Deaths 

AT  88  PER  cent,  of  Table  Rates. 

Under  25 

701 

7-4 

6 

—1.4 

1.8 

0.8 

—1.4 

25-29 

2,813 

31.0 

28 

— 3-0 

3-7 

0.8 

—4.4 

30-34 

5,355 

63.5 

^3 

—0.5 

5-3 

0.1 

—4.9 

35-39 

6,132 

80.4 

84 

+3-6 

5-9 

0.6 

—  ••3 

4'--44 

4,737 

71.4 

70 

—1.4 

5-6 

0.3 

—2.7 

45-49 

2,982 

54-4 

56 

+  1.6 

4.9 

0.3 

— I.I 

50-54 

1,569 

36.3 

34 

—2.3 

4.0 

0.6 

—3-4 

55-59 

537 

16.4 

19 

+2.6 

2.7 

1.0 

—0.8 

60  &  over 

191 

8.3 

9 

+0.7 

1.9 

0.4 

— o.i 

Total, 

25,017 

369.1 

369 

-f8.5 
—8.6 

— 0.1 

Exposures  of  the  First  and  Second  Years  ;    Ex 

pected  Di 

:aths 

AT  65)-^   PER   cent,    of  TaBLE  RaTES 

Under  25 

1,822 

14-3 

29 

+14-7 

2-5 

5-9 

+  14-7 

25-29 

4,670 

38.5 

38 

—  0.5 

4.1 

0.1 

+  14.2 

!      30-34 

6,266 

55-2 

43 

— 12.2 

5-0 

2.4 

+  2.0 

!        35-39 

5,766 

56.2 

60 

+  3-8 

5-0 

0.8 

+  5.S 

40-44 

3,919 

44.1 

38 

—  6.1 

4.4 

1.4 

—  0.3 

45-49 

2,329 

31-7 

31 

—  0.7 

3-8 

0.2 

—  1.0 

50-54 

1,073 

18.5 

19 

+  C.5 

2.9 

0.2 

—  0.5 

55  cSc  over 

418 

10.3 

10 

—  0.3 

2.1 

0.1 

—  0.8 

Total, 

26,263 

268.8 

268 

+  19.0 
—19.8 

—  0.8 

Exposures  of  All  Years  ;    Expected  Deaths 

as  Abovi 

.. 

Under  25 

2,620 

22.9   1      38 

+  15. 1 

3-2 

4-7 

+  I5-I 

25-29 

8,284 

79-6   1       75 

-4.6 

5-9 

o.S 

+  10.5 

30-34 

14-477         157-4   i     137 

—  20.4 

8.4 

2.4 

—  9-9 

35-39 

16,884         211. 1        222 

+  10.9 

9-7 

I.I 

-\-    I.O 

40-44 

14,114        209.4        200 

—  9-4 

9.0 

I.O 

-  8.4 

45-49 

9,386         170.8    -     173 

+  2.2 

S.7 

0.3 

—  6.2 

50-54 

5,200         122.4 

121 

—  1-4 

7-4 

11.2 

-  7-6 

55-59 

2,238          72.2 

78 

+  5-8 

5-7 

1.0 

—  i.S 

60-64 

775          35-4 

37 

+   1.6 

4.0 

0.4 

—  0.2 

65  &  over 

191           •3-9          '3 

—  0.9 

+35-6 
-36.7 

2-5 

0.4 

—  I.I 

Total, 

74,169 

1,095-1 

1,094 

—  I.I 
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From  Table  IV.  it  appears  that  the  effect  of  medical  selec- 
tion in  the  third,  fourth  and  fifth  policy  years  represents  a  gain 
that  is  nearly  uniform  at  different  ages,  and  about  12  per  cent,  of  the 
"expected"  mortality.  Table  V.  exhibits  a  similar  gain  in  the 
first  and  second  years  equal  to  about  34/^  per  cent.  These  tables 
may  then  be  regarded  as  showing  the  mortality  of  early  policy 
years  in  comparison  with  the  "expected,"  after  suitable  corrections 
have  been  made  for  the  immediate  effect  of  medical  selection.  It 
will  not  be  misleading  to  combine  the  "expected"  deaths  in  Tables 
II.,  IV,  and  v.,  and  to  consider  the  result  as  the  "  expected  "  number 
corresponding  to  the  combined  exposures  with  due  allowance  for 
the  lower  mortality  of  the  first  five  years.  Table  VI.  is  obtained  in 
this  way,  and  appears  to  furnish  the  best  comparison  that  can  be 
made  with  the  entire  experience.  It  may  not  be  free  from  ob- 
jections, but  is  thought  to  be  serviceable. 

A  critical  examination  of  these  comparisons  suggests  that  the 
Table  does  not  show  unduly  low  rates  below  30,  and,  upon  mature 
reflection,  they  may  be  regarded  as  not  excessive.  It  is  to  be  re- 
membered that  classification  of  the  experience  has  not  wholly 
eliminated  the  effect  of  the  shorter  average  exposure  at  these  ages, 
which  would  show  itself  as  a  depression  in  the  apparent  mortality 
not  entirely  removed  by  the  precautions  already  taken. 

The  heterogeneous  character  of  the  experience  now  under  con- 
sideration challenges  immediate  attention.  Dissimilar  climatic 
conditions  are  represented,  and  differences  in  general  sanitary  sur- 
roundings are  scarcely  less  marked.  It  is  not  to  be  supposed  that 
the  seaports  of  Brazil  show  the  same  average  rate  of  mortality  at 
any  given  age  as  cities  of  Ecuador  and  Peru,  and  there  are  doubt- 
less marked  differences  in  the  relative  value  of  such  rates  at 
different  ages.  The  table-lands  of  Mexico,  the  West  India  Islands 
and  the  valley  of  the  Amazon  are  not  likely  to  be  characterized 
by  the  same  type  of  mortality.  Yet,  each  of  these  localities  has 
contributed  its  quota  to  this  experience.  A  table  based  upon  such 
an  assemblage  of  dissimilar  risks,  and  closely  harmonizing  with 
the  general  average,  should  not  be  expected  to  represent  with  any 
minute  accuracy  the  mortality  of  any  single  country,  not  to  men- 
tion that  belonging  to  well-defined  and  uniform  climatic  conditions. 
Such  a  table  gives  only  an  average  for  a  mixture  of  elements  that 
have  little  in  common,  aside  from  location  within  the  tropics. 
^Nloreoverj  it  is  applicable  only  to  a  mixture  in  certain  relative  pro- 
portions, and  the  table  now  presented  would  lose  much  of  its 
possible  value  if  not  accompanied  by  some  indication  of  these  pro- 
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portions.  The  geographical  distribution  is  exhibited  below  in 
tabular  form.  There  has  been  no  attempt  to  make  a  more  exact  or 
scientific  classification  than  that  there  given,  which  is  approximate 
only. 

Approximate  Distribution  of  Risk, 
tontixe  and  non-tontine  combined  ;  by  lives. 


Country. 

Exposure  for  One  Year, 
During  Policy  Years. 

I  and  2. 

3,  4  and  5. 

6  and  fol* 
lowing. 

Total. 

Mexico 

Brazil 

4.700 
8,600 

4,700 
4,900 

3.400 

4,600 
7.700 

4,000 
5.300 

3.400 

5.300 
3.300 

3.400 
7,400 

3.500 

14.600 
19,600 

12,100 
17,600 

10,300 

South   America,  North   of   26' — 
except  Brazil 

Cuba ■ 

Central  America  and  West  In- 
dies— except  Culja    

Total 

26,300 

25,000 

22,900 

74,200 

The  insurance  considered  in  this  experience  is  almost  exclusively 
upon  the  lives  of  natives  of  the  several  localities  ;  there  are,  there- 
fore, but  few  cases  in  which  there  is  any  lack  of  perfect  acclimati- 
zation. It  will  be  observed  the  greater  portion  of  the  business  is 
upon  lives  belonging  to  the  Latin  race,  mostly  of  Spanish  or  Portu- 
guese descent.  A  general  review  indicates  that  about  six-sevenths 
of  the  entire  business  is  upon  the  lives  of  merchants,  professional 
men,  artisans,  business  managers  and  gentlemen  mostly  residing 
in  the  larger  cities,  a  small  fraction  living  in  the  smaller  towns. 
The  remainder  belongs  to  the  rural  districts  and  is  upon  the  lives 
of  those  that  appear  to  be  following  active  occupations. 

The  Commutation  Tables  here  included  have  been  computed  in 
duplicate,  and  the  writer  ventures  to  express  considerable  confi- 
dence that  they  are  free  from  error. 

This  Life  Table  is  offered  to  the  Profession  with  the  hope  that  it 
will  be  found  of  practical  service  until  it  can  be  replaced  by  others 
based  upon  more  extended  and  better  classified  data,  which  are  not 
now  available.  It  is  to  be  hoped  that  this  contribution  will  soon 
be  followed  by  other  publications  relating  to  similar  experience. 


Note. — It  should  not  be  assumed  that  the  analo};y  here  suggested  is  perfect, 
or  that  fortuitous  departures  from  a  statistical  average  necessarily  follow  the 
Ian-  of  accidental  deviations  for  the  ideal  conditions  assumed  in  the  proof  of 
Bernoulli's  theorem,  and  approximately  realized  in  drawings  at  random  from  a 


bag  of  black  and  white  balls.  Different  individuals  of  the  same  age,  when  con- 
sidered with  reference  to  the  risk  of  death,  are  not  similarly  related  to  the  sway 
of  chance,  like  balls  in  a  bag;  they  fall  into  quite  different  classes,  each  subject 
to  conditions  that  tend  to  produce  a  rate  of  mortality  very  different  from  the 
general  average  for  the  entire  group.  To  make  the  analogy  a  little  better,  the 
balls  should  be  taken  at  each  drawing,  not  all  from  one  bag,  but  in  stated  pro- 
portions from  different  bags  differently  constituted.  Such  drawings,  if  indefi- 
nitely repeated,  would  give  a  certain  ultimate  percentage  of  black  balls,  not 
necessarily  that  of  any  one  of  the  bags.  The  average  for  such  drawings  would 
be  the  same  as  for  a  single  bag  made  up  with  this  percentage,  but  the  range  of 
deviation  from  this  average  number  would  not  be  the  same  in  the  two  cases ;  it 
is  easily  proved  that  the  "probable"  deviation,  marking  the  point  of  equal 
division  between  large  and  small  departures,  is  diminished  by  drawing  from 
different  bags.  The  analogy  may  be  still  further  improved  by  imagining  the 
proportion  in  which  balls  are  taken  from  different  bags  to  be  changed  at  each 
drawing,  or  that  the  bags  are  replaced  from  time  to  time  by  others  differently 
constituted.  This  could  be  done  in  such  a  way  as  not  to  disturb  the  final 
average  in  a  prolonged  series,  and  at  the  same  time  the  range  of  deviations 
might  be  greatly  increased,  even  the  characteristic  mode  of  grouping  might  be 
changed. 

These  modifications  of  the  illustration,  jjringing  it  into  better,  though  not 
perfect  harmony  with  practical  conditions,  are  suggested  only  to  show  the 
fallacy  that  lurks  in  any  supposed  a  priori  demonstration  that  the  "  probable  " 
deviation  from  a  statistical  average  is,  necessarily,  given  by  the  formula 
0.6745  /m^  This  formula  is  appro.ximately  correct  for  drawings  at  random 
from  a  single  bag  of  black  and  white  balls,  because  the  ideal  conditions  assumed 
in  its  demonstration  are  nearly,  if  not  quite,  realized.  But  these  conditions  are 
seldom  reproduced  when  dealing  with  statistical  averages,  and,  hence,  the 
formula  must  be  used  with  caution  until  observation  has  established  its  trust- 
worthiness for  the  subject  in  hand.  Here,  as  everywhere  else,  mathematical 
conclusions  that  rest  upon  assumed  conditions  of  a  comparatively  simple  nature 
have  no  application  in  concrete  affairs,  unless  it  appears  that  the  conditions  of 
the  practical  problem  agree  closely  with  the  hypothesis  upon  which  the  reason- 
ing is  based.  Such  agreement  can  be  known  only  as  the  result  of  observation 
and  should  not  be  too  hastily  assumed. 

To  present  the  matter  as  clearly  as  possible,  imagine  1,000  groups,  of  10,000 
men  each,  at  the  same  age,  to  be  under  observation  for  one  year.  There  would 
be  found  a  certain  number  of  deaths  to  each  group — say  90  ;  some  groups  would 
show  more  than  90,  others  less.  Small  deviations  from  90  would  doubtless  be 
more  numerous  than  large  ones.  Sorting  would  at  once  show  the  point  of 
equal  division  between  large  and  small,  corresponding  to  the  "probable" 
deviation.  If  a  similar  experiment  were  repeated  several  times,  under  sub- 
stantially the  same  conditions  and  general  surroundings  for  each  group,  a 
similar  arrangement  of  deviations  would  doubtless  appear.  It  may  be  safely 
assumed  that  the  "  probable  "  deviation  suggested  by  one  experiment  would  be 
a  trustworthy  index  in  other  cases  ;  and  further,  that  if  the  values  of  the  indi- 
vidual deviations  in  any  one  of  these  experiments  were  given  as  multiples  of 
fhis  "  probable  "  deviation,  different  values  would  appear  in  substantially  the 
relative  proportions  ass'gned  by  the  well-known  empirical  law  of  error.  All 
this  may  be  regarded  as  reasonably  certain,  being  supported  by  observation  ; 
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but  it  is  not  by  any  means  certain  (and  it  is  certainly  incapable  of  mathematical 
proof)  that  the  point  of  equal  division  between  small  and  large  deviations 
would  be  given  by  2/3  /^^^  which  would  apply  with  reasonable  accuracy  to 
a  similar  series  of  1,000  drawings  from  a  bag  of  black  and  white  balls.  Indeed, 
changes  in  the  general  surroundings  of  the  several  groups  might  easily  produce 
a  change  in  the  general  range  of  deviations  without  any  corresponding  change 
in  the  average  rate  of  mortality. 

To  express  the  same  thought  in  a  different  way.  There  doubtless  exist,  for 
this  and  many  other  classes  of  statistics,  probability  curves  of  the  well-known 
symmetrical  type,  that  exhibit  with  considerable  accuracy  the  relative  distri- 
bution of  deviations  of  different  extent  as  they  would  present  themselves  after 
repeated  observation  ;  but  the  modulus  of  this  curve,  corresponding  to  its 
characteristic  amount  of  flattening,  or — what  comes  to  the  same  thing — the 
"probable"  deviation,  depends  upon  the  kind  of  statistics  under  consideration, 
and  must  be  learned  by  observation,  as  in  the  analogous  determination  of 
"probable"  error  in  physical  measurements.  In  many  cases  that  present 
somewhat  uniform  conditions  it  is  found  to  agree  closely  with  that  given  by  the 
formula  above.  Such  uniformity  can  often  be  secured  by  carefully  classifying 
the  materials. 

Values  for  the  "probable"  deviation  given  by  the  formula,  2/3  //^  are 
included  in  Tables  II.  to  VII.  to  illustrate  the  methods  and  enforce  the  general 
considerations  that  should  be  kept  in  mind.  There  is  reason  to  believe  they  are 
sufficiently  exact  to  be  of  service  in  this  connection. 
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Table  VIII. 
Life   T  a  p,  l  e  . 


American  Tropicai 

.  EXPERIEN'CE. 

Age 

X 

/, 

d. 

P^ 

(7. 

M^ 

^M. 

20 

100  000 

I  174 

.98826 

0.01174 

0.01177 

0.00008 

I 

98826 

I  168 

.98818 

.01182 

.01185 

.00008 

2 

97  658 

I  163 

.98809 

.01191 

.01193 

.OCOIO 

3 

96495 

I  158 

.98800 

.01200 

.01203 

.00010 

4 

95  337 

I  155 

.98789 

.01211 

.01213 

.00011 

25 

94  182 

I  151 

.98778 

.01222 

.01224 

.00012 

6 

93031 

I  149 

.98765 

.01235 

.01236 

.00014 

7 

91  882 

I  148 

.98751 

.01249 

.01250 

.00015 

8 

90734 

I  148 

■98735 

.01265 

.01265 

.00016 

9 

89586 

I  147 

.9S720 

.01280 

.01281 

.OC018 

30 

SB  439 

I  150 

.9S700 

.OI3CO 

.01299 

.COOI9 

I 

87  289 

I  151 

.98681 

.01319 

.01318 

.00021 

2 

86  138 

I  156 

.98658 

.01342 

•01339 

.00024 

3 

84  982 

I  161 

.98634 

.01366 

•01363 

.OC025 

4 

83821 

I  167 

.98608 

.01392 

.01388 

.C0028 

35 

82654 

I  175 

.98578 

.01422 

.01416 

.00031 

6 

81  479 

I  184 

•98547 

•01453 

.01447 

.OC034 

7 

80  295 

I  195 

.98512 

.01488 

.01481 

•OC037 

8 

79  100 

I  207 

.98474 

.01526 

.01518 

.00041 

9 

77893 

I  222 

.98431 

.01569 

•01559 

.C0044 

4^ 

76671 

I  237 

.98387 

.01613 

.01603 

.00049 

I 

75434 

1256 

•98335 

.01665 

.01652 

.00054 

2 

74178 

1276 

.98280 

.01720 

.01706 

.CC059 

3 

72  902 

1  298 

.98220 

.01780 

.01765 

.00064 

4 

71  604 

I  322 

.98154 

.01846 

.01829 

.00071 

45 

70  282 

I  349 

.98080 

.01920 

.019C0 

.00077 

6 

68933 

I  377 

.98002 

.01998 

.01977 

.00085 

7 

67556 

I  409 

.97914 

.02086 

.02062 

.C0093 

8 

66  147 

I  443 

.97818 

.02182 

•02155 

.00102 

9 

64704 

1479 

•97714 

.02286 

.02257 

.00112 

50 

63  225 

1518 

•97599 

.02401 

.02369 

.00123 

I 

61  707 

I  559 

•97474 

.02526 

.02492 

•00135 

2 

60  148 

I  602 

•97337 

.02663 

.02627 

.00147 

3 

58546 

I  647 

•97187 

.02813 

•02774 

.00162 

4 

56899 

I  694 

.97023 

.02977 

•02936 

.00178 

55 

55205 

I  744 

.96841 

•03159 

.03114 

.00194 

6 

53461 

I  794 

.96644 

•03356 

.03308 

.00214 

7 

51  667 

1845 

.96429 

•03571 

■03522 

.00233 

8 

49  822 

I  897 

.96192 

.03808 

•03755 

.00257 

9 

47925 

1948 

•95935 

.04065 

.04012 

.00281 

60 

45  977 

I  999 

•95652 

.04348 

.04293 

.00309 

I 

43^978 

2  048 

•95343 

.04657 

.04602 

•00338 

2 

41  930 

2093 

.95008 

.04992 

.04940 

.00370 

3 

39837 

2  136 

.94638 

.05362 

•05310 

.00407 

4 

37701 

2  173 

.94236 

•05764 

•05717 

.00446 
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Tabt.E    VIII.— (Continued.) 

Life  Table. 
American  Tropical  Experience. 


Age 

X 

4 

d. 

P. 

q.                M. 

^M. 

65 

35528 

2  203 

•93799 

0.06201    0.06163 

0.00488 

6 

3332=; 

2  227 

.93317   i  .06683   '   .06651 

.00536 

7 

31  098 

2  240 

.92797 

.07203 

.07x87 

.00588 

8 

28858 

2  243 

.92227 

•07773 

•07775 

.00644 

9 

26  615 

2  234 

.91606 

.08394 

.08419 

.00707 

70 

24381 

2  211 

•9=931 

.09069 

.09126 

.00774 

I 

22 170 

2  174 

.90194 

.09806 

.09900 

.00850 

2 

19996 

2  120 

.89398 

.10602 

.10750 

.00931 

3 

17876 

2  050 

.88532 

.11468 

.11681 

.01021 

4 

15826 

I  965 

•87584 

.12416    .12702 

.01120 

75 

13  861 

1862 

.86567 

•13433 

.13822 

.01227 

6 

II  999 

I  744 

.85465 

•14535 

.15049 

•01347 

7 

10255 

I  614 

.84261 

•15739 

.16396 

.01476 

8 

8641 

1472 

.82965 

•17035 

.17872 

.01618 

9 

7 169 

I  320 

.81587 

.18413 

.19490 

•01775 

80 

5849 

I  166 

.80065  ;  .19935 

.21265 

•01945 

I 

4683 

I  009 

.78454    .21546 

.23210 

•02134 

2 

3  674 

855 

.76728  1  .23272 

.25344 

•02339 

3 

2  819 

708 

.74885    .25115 

.27683 

•02565 

4 

2  III 

573 

.72856    .27144 

.30248 

.02813 

85 

1 53^ 

449 

.70806  1  .29194 

.33061 

■03083 

6 

I  089 

343 

.68503  1  .31497 

.36144 

.03382 

7 

746 

253 

,66086    -33914 

•39526 

•03707 

8 

493 

179 

.63692    .36308 

•43233 

.04065 

9 

314 

123 

.60828    .39172 

•47298 

.04458 

90 

191 

80 

.58115    .41885 

•51756 

.04887 

I 

III 

49 

.55856    .44144 

.56643 

•05359 

2 

62 

30 

.51613    .48387 

.62002 

.05876 

3 

32 

18 

.43750  :  .56250 

.67878 

•06443 

4 

14 

9 

.35714  I  .64286 

•74321 

.07065 

95 

5 

4 

.2COOO       .80000 

.81386 

.07746 

6 

I 

I 

.00000     I.COOOO 

.89132 

00 

7 

0 

oo 

Constant. 

Number. 

Napierian  Logarithm. 

Common  L 

OGARITHM. 

- 

1.0964780 

+0.0921034 

i     +0.0 

400000 

.< 

T 

0.9986194 

— 0.0013816 

1     — 00 

oc6ooo 

r 

0.9890916 

— 0.0109684 

— o.a 

04763s 

/ 

& 

125, 

620. 

4-11.7410196 

+5^o 

J90600 

log/,.  =  Ic 

gk  -f  a-  logs  -f  t-'log^. 

>Mx  =  - 

"M"  1  ^^^^  "^  ^'°^^  los:^)'^'  } 
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Table  IX. 

Logarithms  Corresponding  to  Taule  VIII. 


Age 

X 


20 
I 
2 


log/. 


25 

6 

7 
8 


30 
I 
2 

3 
4 

35 
6 

7 
8 


40 
I 


45 
6 

7 
8 

9 

50 
I 


55 
6 

7 
8 


60 
I 

2 
3 
4 


5.00000 

4.99487 

.98971 

.98450 

.97926 

•97397 
.96863 
.96323 

•95777 
.95224 

.94664 
.94096 
•93519 
•92933 
•92335 

.91726 
.91105 
.90469 
.89818 
.89150 

.88463 

.87757 
.87028 
.86274 
.85494 

.84684 

•83^43 
.82966 
.82051 
.81093 


•79033 

.77922 

•76750 
•75510 

.74198 
.72804 
.71321 
.69742 
.68056 

.66254 

•64324 
.62-252 
.60029 
.57635 


A  log  I, 
=  log/'. 


i. 99487 
.99484 

•99479 
.99476 

•99471 

.99466 
.99460 
•99454 
■99447 
.99440 

.99432 
•99423 
.99414 
.99402 

•99391 

•99379 
•99364 
•99349 
•99332 
•99313 

•99294 
.99271 
.99246 
.99220 
.99190 

•99159 
•99123 
.99085 
.99042 
.98996 

.98944 
.98889 
.98828 
.98760 
.98688 

.98606 

.98517 
.98421 

•98314 
.98198 

.98070 
.97928 

•97777 
.97606 
.97422 


log 


5.00000 

•00513 

.01029 

.01550 

.02074 
.02603 

•^3137 
•03677 
.04223 
.04776 

.05336 
.05904 
.06481 
.07067 
.07665 

.08274 
.0S895 

■09531 
.10182 

.10850 

•II537 
.12243 

.12972 

.13726 
.14506 

•I53I6 
.16157 
.17034 
.17949 
.18907 

.19911 

.20967 
.22078 

.23250 

.24490 

.25802 
.27196 

.28679 
•30258 
•31944 

•33746 
.35676 

•37748 
•39971 
•42365 


log  d. 


3.06967 
.06744 
•06558 
.06371 
.06258 

.06108 
.06032 
•05994 
.05994 
•05956 

.06070 
.06108 
.06296 
.06483 
.06707 

.07004 

•07335 
•07737 
.08171 
.08707 

.09237 
.09899 
.10585 
.11327 
.12123 

.13001 

•13893 
.14891 
.15927 
.16997 

.18127 
.19285 
.  20466 
.21669 
.22891 

.24155 
.25382 
.26600 
.27807 
.28959 

.30081 

•31133 

.32077 
.32960 
•33706 


log?x    log;/. 


.06967 
.07262 
.07591 
.07918 
•08314 

.08707 
.09167 
.09656 
.10209 
.10721 

•  I  1394 

.12024 

•12775 
•13545 
.14364 

.15290 
.10227 
.17260 

.18355 
.19562 

.20763 
.22141 

•23553 
.25042 
.26623 

.28330 
.30060 
.31931 

•33885 
•35908 

•38039 
.40243 
•42537 
.44917 
•47378 

•49955 
.52582 

.55279 
.58070 
. 60906 

.63829 
.66811 
.69827 

.72933 
.76072 


.07078 
•07372 
.07664 
.08027 
.08386 

.08778 
.09202 
.09691 
.10209 
■10755 

.11361 
.11992 
.12678 
•13450 
.14239 

.15106 
.16047 
.17056 
.18127 
.19285 

.20493 
.21801 
.23198 
.24674 
.26221 

.27875 
.29601 

•31429 
•33345 
•35353 

•37457 
.39655 
.41946 

•443" 
.46776 

•49332 
■5'957 
•54679 
•57461 
•60336 

.63276 
.66295 

.69373 
.72509 

.75717 
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Table     I>C.— (Continued.) 

Logarithms  Corresponding  to  Table  VIII. 


Age 

X 

z/  loo- 1 

I 

1 

log/. 

to   J- 

=  logA 

log  7^ 

logc?. 

log  q. 

log/<x 

65 

4-55057 

i. 97220 

5-44943 

3-34301 

2.79246 

2.78979 

6 

.52277 

.96996 

•47723 

•34772 

.82497 

.82289 

7 

•49273 

•96754 

.50727 

•35025 

•85751 

.85655 

8 

.40027 

.96486 

-53973 

•35083 

.89059 

.89070 

9 

.42513 

.96192 

•57487 

.34908 

•92397 

.92526 

70 

•38705 

.95872 

-61295 

•34459 

•95756 

.96028 

I 

•34577 

•95517 

-65423 

.33726 

.99149 

.99564 

2 

.30094 

•95133 

.69906 

•32634 

1.02539 

1.03141 

3 

.25227 

.94710 

•74773 

•31175 

.05949 

.06748 

4 

•19937 

.94242 

.80063 

.29336 

.09398 

.10387 

7^ 

.14179 

-93736 

.85821 

.26998 

.12817 

•14057 

6 

•07915 

•93179 

.92085 

.24155 

.16242 

•17751 

7 

.01094 

.92562 

.98906 

.20790 

.  19698 

.21474 

8 

3-93656 

.91890 

4.06344 

.16791 

.23134 

.25217 

9 

.85546 

.91162 

.14454  !   .12057 

.26512 

.28981 

80 

.76708 

.90344 

.23292 

.06670 

.29962 

.32767 

I 

.67052 

.89462 

.32948 

.00389 

•33337 

.36568 

2 

•56514 

.88496 

-43486 

2.93197 

.36683 

.403S8 

3 

.45010 

.87439 

.54990 

•85C03 

•39993 

.44221 

4 

■32449 

.86247 

.67551 

•75815 

•43367 

.48070 

^l 

.18696 

.85007 

-81304 

.65225 

.46529 

•51932 

6 

•03703 

•83571 

.96297 

•53529 

.49827 

.55804 

7 

2.87274 

.82011 

3.12726 

.40312 

•53038 

.596S8 

8 

.69285 

.80408 

-30715 

.25285 

.56000 

.63582 

9 

.49693 

.78410 

•50307 

.08991 

.59298 

.67484 

90 

.28103 

.76429 

.71897 

1.90309 

.62206 

•71396 

I 

.04532 

.74707 

.95468 

.69020 

.64487 

•7531S 

2 

1.79239 

.71276 

2.20761 

•477'2 

-68473 

.79241 

3 

■50515 

.64098 

•49485 

•25527 

.75012 

■83173 

4 

.14613 

.55284 

-85387 

0.95424 

.80812 

.87111 

95 

0.69897 

.30103 

i. 30103 

.60206 

.90309 

•91055 

6 

o.ocooo 

0.00000 

.00000 

o.oocoo 

.95003 

CON'S'l 

ANT. 

>, 

U.MIJER. 

XaI'IEUIAN  Lor.ARlTll.M. 

COM.MON  I. 

3C.AR1TIIM. 

t 

1 .0964780 

+0.0921034 

0 

^ 

0.9086194 

-  O.COI38I6 

■  '  ■  '■.1 

s 

0.9890916 

— 0.0109684 

— O.UO47035      1 

k 

125, € 

20. 

+  II.74IOI96 

-5.0. 

:90(>oo 

log/^  =  lo 

^k   4-  A-  logs  4-  C'loc 

r^- 

/'.  =  - 

"  M  1  ^°^''  "^  ^^*'^'' 

\o^g)c'  y 
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Table   X. 

Commutation  Table. 
J  per  cent. 


Age 

X 

D. 

N. 

s. 

a 

M. 

R, 

20 

55368 

I  143  770 

19  267  933 

631.08 

22  053.87 

582  569.81 

I 

53  124 

I  088  402 

18  124  163 

609.57 

21  422.79 

560515.94 

2 

50967 

I  035  278 

17035  761 

589.28 

20  813.22 

539093.15 

3 

48893 

984311 

16  000  483 

569.66 

20  223.94 

518279.9^ 

4 

46  899 

935  418 

15  016  172 

551.63 

19  654.28 

498055.99 

25 

44982 

888519 

14  080  754 

533.71 

19  102.65 

478401.71 

6 

43  138 

843  537 

13  192  235 

517.27 

18  568.94 

459  299.06 

7 

41  364 

800  399 

12348698 

501.76 

18  051.67 

440730.12 

8 

39658 

759  035 

1 1  548  299 

487.15 

17549.91 

422  678.45 

9 

38015 

719377 

10  789  264 

472.55 

17  062.76 

405  128.54 

30 

36436 

681  362 

10  069  887 

459-99 

16  590.21 

388  065.78 

I 

34914 

644  926 

9  388  525 

446.98 

16  130.22 

371  475.57 

2 

33451 

610  012 

8  743  599 

435.84 

15  683.24 

355  345.35 

3 

32  040 

576561 

8  133  587 

424.9S 

15  247.40 

339  662.11 

4 

30  682 

544521 

7557026 

414.73 

14  822.42 

324414.71 

35 

29  374 

513839 

7  012  505 

405.41 

14  407.69 

309  592.29 

6 

28  113 

484  465 

6  498  666 

396.62 

14  002.28 

295  184.60 

7 

26897 

456  352 

6  014  201 

388.65 

13  605.66 

281  182.32  1 

8 

25725 

429  455 

5  557  849 

381. II 

13  217.01 

267  576.66 

9 

24595 

403  730 

5  128  394 

374.61 

12  835.90 

254359.65  j 

40 

23504 

379  135 

4  724  664 

368.17 

12  461.29 

241  523.75  ■ 

I 

22451 

355  631 

4  345  529 

362.93 

12  093.12 

229  062.46 

2 

21  434 

333  180 

3  989  898 

357.97 

II  730.19 

216969.34  1 

3 

20  452 

311  746 

3656718 

353-54 

II  372.22 

205  239.15 

4 

19503 

291  294 

3  344  972 

349  59 

II  018.68 

193  866.93 

45 

18585 

271  791 

3  053  678 

346.34 

10  669.09 

182  848.25 

6 

17  698 

253  206 

2  781  887 

343-23 

10322.75 

172  179.16 

7 

16839 

235  508 

25286S1 

34098 

9979.52 

161  856.41 

8 

16  008 

218  669 

2  293  173 

339.03 

9  638.54 

151  876  89 

9 

15  202 

202  661 

2  074  504 

337.37 

9299.51 

142  238.35 

50 

14422 

187  459 

I  871  843 

336.18 

8  962.14 

132  938. 84 

I 

13  666 

173  037 

I  684  3S4 

335-21 

8  625.96 

123976.70 

2 

12933 

159  371 

I  511  347 

334.42 

8  290.75 

115350.74 

3 

12  221 

146  438 

I  351  976 

333-83 

7956.33 

107  059.99 

4 

II  532 

134  217 

I  205  538 

333.32 

7  622.53 

99  103.66 

55 

10863 

122  685 

I  071  321 

333.17 

7  289.21 

91  481.13 

6 

10  213 

III  822 

948  636 

332.74 

6  956.04 

84  191.92 

7 

9582.8 

loi  609.1 

836813.8 

332.23 

6  623.30 

77  235-88 

8 

8971.4 

92  026.3 

735  204.7 

331.64 

6  291.07 

70  612.58 

9 

8  378.5 

83  054.9 

643  17S.4 

330.64 

5  959.43 

64321.51 

60 

7  803.8 

74  676.4 

560  123.5 

329.41 

5  628.79 

58  362.08 

I 

7247-1 

66  872.6 

485  447- • 

327.66 

5  299.38 

52  733.29 

2 

6  708.4 

59625.5 

418  574.5 

325.11 

4971.72 

47  433  91 

3 

6  187.9 

52  917. I 

358  949.0 

322.12 

4  646.61 

42  462.19 

4 

5  685.5 

46  729.2 

306031.9 

318.16 

4324.49 

37815.58 
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Table    X;.— (Continued. 

Commutation  Table. 
J  per  cent. 


Age 

X 

D. 

N. 

s. 

c. 

M.             R. 

65 

5  201.8 

41  043.7 

259  302.7 

313.15 

4006.33      33491.09 

6 

4  737-1 

35841-9 

'2i8  259.0 

307-34 

3693.18     129484.76 

7 

4  291.8 

31  104.8 

182  417.1 

300.14 

3385.84      i25  791.58 

8 

3  866.7 

26  813.0 

151  312.3 

291.78 

3  085.70       22  405.74 

9 

3  462.2 

22  946.3 

124  499.3 

282.15 

2  793.92       19  320.04 

70 

3  079-3 

19  484.1 

loi  553.0 

271. II 

2511.77        16526.12 

I 

2718.5 

16  404.8 

82  068.9 

258.81 

2  240.66       14  014.35 

2 

2  3S0.5 

13  686.3 

65  664. 1 

245-03 

I  981.85 

II  773.69 

3 

2  066. 1 

II  305.8 

51977-8 

230.04 

I  736.82 

9  791-84 

4 

I  775-9 

9  239-7 

40  672.0 

214.08 

I  506.78 

8  055.02 

75 

I  510.1 

7  463-8 

31 432.3 

196.95 

I  292.70 

6  548.24 

6 

I  269.2 

5  953-7 

23  968.5 

179.09 

I  C95.75 

5  255.54 

7 

I  053.1 

4  684.5 

18  014.8 

160.92 

916.66 

4  159-79 

8 

861.51 

3  631.38 

13  330-32 

142.48 

755-74 

3243-13 

9 

693-93 

2  769.87 

9  698.94 

124.05 

613.26 

2  487.39 

80 

549-67 

2  075.94 

6  929.07 

106.39 

489.21 

I  874.13 

I 

427.28 

I  526.27 

4853-13 

89.380 

382.822 

I  384.916 

2 

325.45 

I  098.99 

3  326.86 

73-532 

293.442 

I  002.094 

3 

242.44 

773-54 

2  227.87 

59.116 

219.910 

708.652 

4 

176.26 

531-10 

I  454-33 

46.451 

160.794 

488.742 

85 

124.68 

354-84 

923.23 

35-338 

"4-343 

327.948 

6 

85.709 

230.160 

568.389 

26.2C9 

79.005 

213.605 

7 

57-003 

144.451 

338.229 

18.769 

52.796 

134.600 

8 

36-574 

87.448 

193-778 

12.893 

34-027 

81.804 

9 

22.616 

50.874 

106.330 

8.60II 

21.1344 

47-7765 

90 

13-356 

28.258 

55-456 

54313 

12.5333 

26.6421 

I 

7-536 

14.902 

27.198 

3.2298 

7.1020 

14.1088 

2 

4.087 

7.366 

12.296 

1. 9 198 

3.8722 

7.0068 

3 

2.048 

3-279 

4-930 

1.1183 

1.9524 

3-1346 

4 

.870 

1-231 

1.65  [ 

-5429 

•8341 

I. 1822 

95 

.302 

.361 

.420 

•2343 

.2912 

.3481 

6 

•059 

•059 

•059 

.0569 

.0569 

.0569 



Constant. 

Number. 

Logarithm. 

i 

•03 

5.4771213 

(iH) 

1.03 

0.0128372 

(i+O^ 

1. 01 4889 1 

0.0064186 

V 

.9708738 

i. 987 1628 

v'A 

.9853293 

L9935814 

d 

.02912(12 

5.4642838 

(5 

.0295588 

2.47C6867 

/») 

.0297783 

2.4738999 

Table    >:i. 
Commutation  Table, 
3}4  per  cent. 


Age 

X 

D, 

N, 

s. 

c. 

M. 

R. 

20 

50257 

963  396 

15  455  030 

!;7o.o6 

17  678.03 

440  761.19 

I 

47  9^7 

913  139 

14  491  634 

547-97 

17  107.97 

423083.16 

2 

45816 

865  152 

13  578  49S 

527-17 

16  560.00 

405  975.19 

3 

43740 

819  336 

12  713  343 

507-15 

16032.83 

389415.19 

4 

41  754 

775  596 

1 1  894  007 

488.73 

15  525.68 

373  382.36 

25 

39853 

733  842 

II  118  411 

470.57 

15  036.95 

357  856.68 

0 

38035 

693989 

10  384  569 

453-87 

14  566.38 

342  819.73 

7 

36295 

655  954 

9  690  580 

438-14 

14  112.51 

328  253.35 

8 

34629 

619  659 

9  034  626 

423-32 

13  674-37 

314 140.84 

9 

33035 

585  030 

8  414  967 

408.65 

13  251.05 

300  466.47 

30 

31509 

551  995 

7  829  937 

395-86 

12  842.40 

287  215.42 

I 

30048 

520  486 

7  277  942 

382.81 

12  446.54 

274  373-02 

2 

28649 

490  438 

6  757  456 

371-47 

12  063.73 

261 926.48 

3 

27308 

461  789 

6  267  018 

360.46 

II  692.26 

249  862.75 

4 

26024 

434  481 

5  805  229 

350.07 

II  331.80 

238  170.49 

3^ 

24794 

408  457 

5  370  748 

340.55 

10981.73 

226  838.69 

6 

23615 

383  663 

4  962  291 

331-56 

10  641.18 

215  856.96 

7 

22485 

360  048 

4  578  628 

323-32 

10  309.62 

205  215.78 

8 

21  401 

337  563 

4218580 

315-53 

9  986.30 

194  906.16 

9 

20  362 

316  162 

3  881  017 

308.64 

9  670.77 

184919.86 

40 

19365 

295  800 

3  564  855 

301.87 

9362.13 

175  249.09 

I 

18408 

276  435 

3  269  055 

296.14 

9  060.26 

165  886.96 

2 

17490 

258  027 

2  992  620 

290. 68 

8764.12 

156  826.70 

i   3 

16  608 

240  537 

2  734  593 

285.69 

8473.44 

148  062.58 

4 

15  760 

223  929 

2  494  056 

281.14 

8  187.75 

139589.14 

45 

14946 

208  169 

2  270  127 

277.18 

7  906.61 

131 401.39 

6 

14  164 

193  223 

2  061  9:;8 

273-36 

7  629.43 

123  494-78 

7 

13  4" 

179  059 

I  868  735 

270.26 

7  356-07 

"5805.35 

8 

12687 

165  648 

I  689  676 

267.42 

7  085.81 

108  509.28 

9 

II  991 

152  961 

I  524  028 

264.82 

6818.39 

loi  423.47 

50 

II  321 

140  970 

I  371  067 

262.61 

6553-57 

94  605.08 

I 

10675 

129  649 

I  230  097 

260.58 

6  290.96 

88051.51 

2 

10  054 

118  974 

I  100  448 

258.72 

6  030.38 

81  760.55 

3 

9  454-9 

108  919.8 

981  473.6 

256-99 

5  771-66 

75730-17 

4 

8  878.2 

99  464.9 

872  553-8 

255-38 

5  514-67 

69  958-51 

55 

8  322.6 

90  586.7 

773  0S8.9 

254-03 

5  259-29 

64443.84 

6 

7  787-1 

82  264. 1 

682  502.2 

252.48 

5  005.26 

59  184.55 

7 

7271.3 

74  477-0 

600  238.1 

250.87 

4752.78 

54  179-29 

8 

6  774-6 

67  205.7 

525  761-1 

249.22 

4501.91 

49426.51 

9 

6  296.2 

60  431. I 

458  555-4 

247.27 

4  252.69 

44  924.60 

60 

5836.1 

54  134-9 

398  124.3 

245.16 

4005.42 

40  671.91 

I 

5-393-5 

48  298.8 

343  989.4 

242.68 

3  760.26 

36  666.49 

2 

4  968.5 

42  905  3 

295  690.6 

239.62 

3517-58 

32  906.23 

3 

4  560.8 

37  936.8 

252  7«5-3 

236.28 

3  277-96 

29  388.65 

4 

4  170-3 

33  37^-0 

214  848.5 

232-24   , 

3  041.68 

26  110.69 
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Table     XI.— (Continued.) 

Commutation  Table. 
SYz  per  cent. 


Age 

X 

D, 

N. 

s. 

c. 

M. 

R. 

^l 

3  797-1 

29  205.7 

181  472.5 

227.48 

2  809.44 

23  069.01 

6 

3  441-2 

25  408.6 

152  266.8 

222.19 

2  581.96 

20  259.57 

7 

3  102.6 

21  967.4 

126858.2 

215-93 

2  359-77 

17  677.61 

8 

2  781.8 

18  864.8 

104  890.8 

208.90 

2  143.84 

15317-84 

9 

2  478.8 

16  083.0 

86  026.0 

201.03 

I  934-94 

13  174.00 

70 

2  194.0 

13  604.2 

69  943  0 

192.23 

I  733-91 

II  239.06 

I 

I  927-5 

II  410.2 

56  338-8 

1S2.62 

I  541.68 

9505-15 

2 

I  679.7 

9482.7 

44  928.6 

172.06 

I  359.06 

7  963-47 

3 

I  4509 

7  803.0 

35  445-9 

160.76 

I  187.00 

6  604.41 

4 

I  241.0 

6  352; I 

27  642.9 

148.88 

I  026.24 

5  417.41 

75 

I  050.2 

5  iiii 

21  290.8 

136.31 

877-36 

4391-17 

6 

878-37 

4  060.93 

16  179.67 

123.35 

741.05 

3513-81 

7 

725-32 

3  182.56 

12  118.74 

110.30 

617.70 

2  772.76 

8 

590.50 

2  457-24 

8936.18 

97.190 

507-402 

2  155-057 

9 

473-34 

I  866.74 

6  478.94 

84.207 

410.212 

I  647-655 

80 

373-12 

I  393-40 

4  612.20 

71.867 

326.005 

I  237.443 

I 

288.64 

I  020.28 

3  218.80 

60.087 

254-138 

911.438 

2 

218.79 

731-64 

2  198.52 

49-195 

194.051 

657.300 

3 

162.20 

512.85 

I  466.68 

39-359 

144.856 

463.249 

4 

117-35 

350-65 

954-03 

30.777 

105.497 

318.393 

85 

82.609 

233-297 

603.382 

23.301 

74-720 

212.896 

6 

56-514 

150.688 

370.085 

17.198 

51-419 

1^,8.176 

7 

37-405 

94-174 

219.397 

12.257 

34-221 

86.757 

8 

23.883 

56.769 

125.223 

8.3784 

21.9636 

52-5355 

9 

14.697 

32.886 

68.454 

5-5625 

13-5852 

30.5719 

90 

8.638 

18.189 

35-568 

3-4956 

8.0227 

16.9867 

I 

4.850 

9-551 

17-379 

2.0686 

4-5271 

8.9640 

2 

2.617 

4.701 

7.828 

1.2237 

2-4585 

4.4369 

3 

1-305 

2.084 

3-127 

.7094 

1-2348 

1.9784 

4 

-552 

-779 

1.043 

-3427 

-5254 

-7436 

95 

.190 

.227 

.264 

.1472 

.1827 

.2182 

6 

•037 

-037 

•037 

-0355 

•0355 

•0355 

Constant. 

NU.MBER. 

Logarithm. 

i 

•035 

2.54406S0 

(l+O 

1-035 

0.0149.103 

(i+O^ 

1. 01 73495 

0.0074702 

V 

.9661836 

i. 9850597 

vY^ 

-9829465 

i.9925298 

d 

.0338164 

2.5291277 

6 

.0344014 

2.5305764 

;X2) 

•0346990 

2.5403170 
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Table    XII. 

Commutation  Taim.e. 
4  per  cent. 


Age 

X 

D, 

N. 

s. 

c. 

M. 

R. 

20 

45639 

815  186 

12  463  805 

515-19 

14  285.36 

335  8C9.33 

I 

43368 

769  547 

II  648  619 

492.84 

13770.17 

321  523-Q7 

2 

41  207 

726  179 

10  879  072 

471.86 

13  277-33 

307  753.80 

3 

39  151 

684  972 

10  152  893 

451-76 

12  805.47 

294  476.47 

4 

37  193 

645  821 

9467  921 

433-26 

12353-71 

281  671.00  \ 

^^ 

35329 

608  628 

8  822  100 

415-15 

II  920.45 

269  317.29 

6 

33  555 

573  299 

8213472 

398-49 

II  505.30 

257 .396.84 

7 

31  866 

539  744 

7640  173 

382.83 

II  106.81 

245  891-54 

8 

30258 

507  878 

7  100  429 

368.11 

10  723.98 

234  784.73 

9 

28726 

477  620 

6592551 

353-64 

10355-87 

224  060.75 

30 

27  267 

448  894 

6  114  931 

340.93 

10002.23 

213  704.88 

I 

25878 

421  627 

5  666  037 

328.10 

9  661.30 

203  702.65 

2 

24554 

395  749 

5  244  410 

316.85 

9  333-20 

194041.35 

3 

23293 

371  195 

4  848  66 1 

305-98 

9016.35 

184708.15 

4 

22  091 

347  902 

4  477  466 

295-74 

8710.37 

175  691.80  1 

35 

20  946 

325  811 

4  129  564 

286.31 

8  414-63 

166  981.43  \ 

6 

19^54 

304  865 

3  803  753 

277.41 

8  128.32 

158  566.80  1 

7 

18  813 

285  oil 

3  498  8»S 

269.22 

7  850.91 

150  438.48  ! 

8 

17  820 

266  198 

3213877 

261.46 

7  581.69 

142  587-57  ; 

9 

16873 

248  378 

2  947  679 

254-53 

7  320.23 

135  005.88  1 

40 

15970 

231  505 

2  699  301 

247-74 

7  065.70 

127  685.65  ! 

I 

15  ic8 

215  535 

2  467  796 

241.87 

6817.96 

120  619.95 

2 

14285 

200  427 

2  252  261 

236.27 

6  576.09 

113  801.99 

3 

13499 

186  142 

2051  834 

231.10 

6  339.82 

107  225.90 

4 

12749 

172  643 

I  S65  692 

226.32 

6  108.72 

ICO  886.08 

45 

12032 

159  894 

I  693  049 

222.06 

5  8S2.40 

94  777-36 

6 

II  347 

147  862 

I  533  155 

217.96 

5  660.34 

88  894.96 

7 

10  693 

136515 

I  385  293 

214.44 

5  442.38 

83  234.62  ; 

8 

10  067 

125  822 

I  248  778 

211. 17 

5  227.94 

77  792-24  j 

9 

9  468.9 

115  755-0 

I  122955.7 

208. 1 1 

5  016.77 

72  564-30  ; 

50 

8  896.6 

106  286.1 

I  007  200.7 

205.39 

4  808.66 

67  547-53 

I 

8  349.0 

97  389-5 

900  914.6 

202.82 

4  603.27 

62  738-87 

2 

7825.1 

89  040.5 

803525-1 

200.40 

4  400.45 

58  135-60 

3 

7  323-7 

81  215.4 

714484.6 

198.10 

4  200.05 

53735-15 

4 

6  843.9 

73891.7 

633  269.2 

195.92 

4  001.95 

49  535- 10 

55 

6  384.8 

67  047.8 

559  377-5 

193-95 

3  806.03 

45533-15 

6 

5  945-2 

60  663.0 

492  329-7 

191.83 

3  612.08 

41  727.12 

7 

5  524-8 

54717-8 

431  666.7 

189.70 

3  420.25 

38  115-04 

8 

5  122.6 

49  193-0 

376  948.9 

\^7-54 

3  230.55 

34694-79 

9 

4  738.0 

44  070.4 

327  755-9 

185.18 

3  043-01 

31  464-24 

60 

4  :i70-6 

393^2.4 

283  685.5 

182.72 

2  857.83 

28421.23 

I 

4019.8 

34961.8 

244353-1 

180.00 

2  675.11 

25  563-40 

2 

3*685.2 

30  942-0 

2C9  391.3 

176.88 

2495.11 

22  888.29 

3 

3  366.6 

27  256.8 

178  449.3 

173-57 

2318.23 

20393.18 

4 

3  063.5 

23  890.2 

151 192.5 

169.78 

2  144.66 

18  074.95 
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Table    >CI  I. —(Continued.) 

Commutation  Table. 
4  per  cent. 


Age 

X 

D. 

N. 

s. 

c. 

M.     R. 

^l 

2  775-9 

20  826,7 

127  302.3 

165.51 

I  974.88   15  930.29 

6 

2  503.6 

18  050.8 

io6  475.6 

160.87 

I  8C9.37   ,13955-41 

7 

2  246.5 

•5  547-2 

88  424.8 

155-59 

I  648.50   12  146.04 

8 

2  004.5 

13  300.7 

72877.6 

149.81 

I  492.91 

10497.54 

9 

I  777.6 

II  296.2 

59  576-9 

143-47 

I  343-10 

9  004.63 

70 

I  565-7 

9518.6 

48  280.7 

136-53 

I  199.63 

7661.53 

I 

I  369.0 

7  952.9 

38762.1 

129.08 

I  063.10 

6  461.90 

2 

I  187.3 

6  583-9 

30  809.2 

121.03 

934.02 

5  398.80 

3 

I  020.6 

5  396-6 

24225.3 

112.53 

812.99 

4  464- 78 

4 

868.77 

4  375-97 

18828.74 

103  72 

700.46 

3651.79 

75 

731-63 

3  507-20 

14452-77 

94-503 

596.740   2951.332 

6 

608.99 

2  775-57 

10945-57 

85.110 

502.237   ;  2354.592 

7 

500.46 

2  106.58 

8  170.00 

75-736 

417-127     1852.355 

8 

405-47 

I  666.12 

6003.42 

66.416 

341.39'   ;  1435-228 

9 

323-46 

I  260.65 

4  337-30 

57-267 

274-975     I  093.837 

80 

253-75 

937-19 

3  076.65 

48.641 

217.708 

818.862 

I 

195-35 

683.44 

2  139.46 

40.472 

169.067 

601.154 

2 

147-37 

488.09 

I  456.02 

32.976 

128.595       4^2.087  I 

3 

108.72 

340.72 

967.93 

26.256 

95.619 

303-492 

4 

78.287 

231.997 

627.206 

20.432 

69-363 

207.873 

85 

54-843 

153-710 

395-2C9 

15-395 

48.931 

138.510 

6 

37-339 

98.867 

241.499 

11.308 

33-536 

89-579 

7 

24595 

61.528 

112.632 

8.0202 

22.2281 

560433  1 

8 

15.628 

36-93  ^> 

81.104 

5-4561 

14.2079 

33S152 

9 

9-571 

21.305 

44.171 

3.6050 

8.7518 

19.6073 

90 

5-598 

"-734 

22.866 

2-2545 

5.1468 

10.8555  ; 

I 

3.128 

6.136 

II. 132 

1.3278 

2.8923  :   5.7C87 

2 

i.f8o 

3.008 

4.996 

0.7817 

1.5645  ;    2.8164 

3 

0.834 

..328 

1.988 

-4510 

0.7S28     1.2519 

4 

-351 

0.494 

0.660 

.2168 

.33 1 8  i    0.4691 

95 

.120 

•143 

.166 

.0927 

.1150      .1373 

6 

.023 

.023 

.023 

.0223 

.0223  j     .0223 

Constant. 

Number. 

Logarithm. 

i 

.04 

2.6020600 

(i+O 

1.04 

0.0170333 

(I+/)>^ 

l.oiq8o39 

0.0085167 

V 

-9615385 

1.9829667 

i/K. 

.9805807 

I -99 '4833 

d 

.0384615 

2.58502^7 

8 

.0392207 

=^-5935156 

P) 

.0396078 

2.5977807 
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Talile  XIII. 

Commutation  Tahi.e. 

4y'2  p^f  cent. 


Age 

X 

D. 

N. 

s. 

c. 

M. 

R. 

20 

41464 

692  745 

1(J  104  110 

465.83 

II  633.10 

257  640.24 

I 

39213 

651  281 

9  4"  371 

443-49 

11  167.27 

246  007.14 

2 

37081 

612068 

8  760  090 

422.58 

10  723.78 

234  839- 87 

3 

350^1 

574  987 

8  148  022 

402.64 

10  301.20 

224  116.09 

4 

33  149 

539  926 

7  573  035 

384.30 

9  898.56 

213  814.89 

25 

31  337 

506  777 

7  033  109 

366.48 

9514.26 

203  916.33 

6 

29  621 

475  440 

6  526  332 

350-Cx; 

9  147- 78 

194  402.07 

7 

27  996 

445  819 

6  050  892 

334.72 

8  797-69 

185  254.29 

8 

26455 

417  823 

5  605  073 

320.31 

8  462.97 

176  456.60 

9 

24  996 

391  368 

5  187  250 

305.25 

8  142.66 

167  993.63 

30 

23  613 

366  372 

4  795  882 

293-83 

7  836.41 

159  850-97 

I 

22  303 

342  759 

4429  510 

281.42 

7  542.58 

152  014.56 

2 

21  061 

320  456 

4  oSb  751 

270.47 

7  261.16 

144471.98 

3 

19883 

299  395 

3  766  295 

259.94 

6  990.69 

137  210.82 

4 

18767 

279512 

3  466  900 

250.03 

6  730.75 

130  220.13 

35 

17709 

260  745 

3  187  388 

240.91 

6  480.72 

123  489-38 

6 

16705 

243  036 

2  926  643 

232.30 

6  239.81 

117  008.66 

7 

15  754 

226331 

2  683  607 

224.36 

6  007.51 

110768.85 

8 

14  851 

210577 

2  457  276 

216.86 

5  783.15 

104  761.34 

9 

13995 

195  726 

2  246  699 

210.10 

5  566.29 

98978.19 

40 

13  182 

181  731 

2  050  973 

203.52 

5356.19 

93  411-90 

I 

12  411 

168  549 

I  869  242 

197-74 

5  152.67 

88  055.71 

2 

II  679 

156  138 

1  700  693 

192.24 

4  954-93 

82  903.04 

3 

10  983 

144  459 

I  544555 

187.14 

4  762.69 

77948.11 

4 

10323 

133  476 

I  400  096 

182.39 

4  575-55 

73  185.42 

45 

9  696.4 

123  153.2 

1  266  620.1 

178.10 

4393.16 

68609.87 

6 

9  100.8 

113  456.8 

I  143  466.9 

173-97 

4  215.06 

64  216.71 

7 

^  534-9 

104  356.0 

I  030  010. 1 

170-34 

4  041.09 

60001.65 

8 

7  997-0 

95  821. 1 

925  654.1 

166.94 

3  870.75 

55  960.56 

9 

7  485-7 

87  824.1 

829  833.0 

163.74 

3  703.^1 

52  0S9.81 

50 

6  999.6 

80  338.4 

742  00S.9 

160.82 

3  540.07 

48  386.00 

I 

6537-4 

73  338-8 

661  670.5 

158.05 

3  379.25 

44845.93 

2 

6  097.8 

66  801.4 

5S8  331-7 

155-42 

3  221.20 

41  466.68 

3 

5  679-8 

60  703.6 

521  530.3 

152.90 

3  065-78 

38  245.48 

4 

5  282.3 

55  023.8 

460  826.7 

150.49 

2  912.88 

35  179-70 

55 

4  904-4 

49  741-5 

405  802.9 

148.26 

2  762.39 

32  266.82 

6 

4  544-9 

44837.1 

356061.4 

145-95 

2  614.13 

29  504.43 

7 

4  203.2 

40  292.2 

311  224.3 

143.63 

2468.18 

26  890.30 

8 

3  878.6 

36  089  0 

270932.1 

141.32 

2  324.55 

24  422.12 

9 

3  570-3 

32  210.4 

234843-1 

138-87 

2  183.23 

22097.57 

60 

3277-7 

28  640. 1 

202  632.7 

136-37 

2  044.36 

19  914-34 

I 

3  000. 1 

25  362.4 

173  992.6 

133-70 

1  907.99 

17  869.98 

2 

^  737.3 

22  362.3 

148  630.2 

130-75 

1  774.29 

15  961.99 

3 

2  488.6 

19  625.0 

126  267.9 

127.69 

I  643.54 

14  187.70 

4 

2  253.8 

17  136.4 

106  642.9 

124.31 

1515-85 

12  544.16 
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XABLK    XIII.— (Continued.) 

Commutation  Table. 
4y2  per  cent. 


Age 

X 

D. 

N. 

s. 

c. 

M. 

R. 

65 

2  032.4 

14882.6 

89  506.5 

120.60 

I  39154 

II  028.31 

6 

I  824.3 

12  850.2 

74  623.9 

116.66 

I  270.94 

9  636.77 

7 

•  I  629.1 

II  025.9 

61  773.7 

112.29 

I  154.28 

8  365  83 

8 

I  446.6 

9  396-8 

50  747-8 

107.60 

I  041.99 

7211.55 

9 

I  276.7 

7  950-2 

41  351-0 

102.55 

934-39 

6  169.56 

70 

I  119. 2 

6673.5 

33  400.8 

97.125 

831-837 

5  235-173 

I 

973-89 

5  554-25 

26  727.31 

91-387 

734-712 

4  403-336 

2 

840.56 

4  580.36 

21  173.06 

85.280 

643-325 

3  668.624 

3 

719.09 

3  739-80 

16  592.70 

78-913 

558-045 

3  025.299 

4 

6og.2i 

3  020.71 

12  852.90 

72.384 

479-132 

2467.254 

75 

510-59 

2  411.50 

9832.19 

65.636 

406.748 

I  988.122 

6 

422.97 

I  900.91 

7  420.69 

58.829 

341. 112 

I  581-374 

7 

345-92 

I  477-94 

5  519-78 

52.099 

282.283 

I  240.262 

8 

278.93 

I  132.02 

4  041.84 

45-470 

230.184 

957-979 

9 

221.45 

853.09 

2  909.82 

39.019 

184.714 

727.795 

So 

172.89 

631.64 

2  056.73 

32.982 

145.695 

543-081 

I 

132-47 

458-75 

I  425-09 

27.312 

112.713 

397-386 

2 

99.450 

326.280 

966.339 

22.147 

85.401 

284.673 

3 

73.020 

226.830 

640.059 

17-550 

63.254 

199.272 

4 

52.326 

153.810 

413.229 

13-592 

45-704 

136.018 

85 

36.481 

101.484 

259.419 

10.192 

32.112 

90-314 

6 

24.719 

65.003 

157-935 

7.4504 

21.9198 

58.2023 

7 

16.204 

40.284 

92-932 

5-2588 

14.4694 

36.2825 

8 

10.247 

24.080 

52.648 

3-5604 

9.2106 

21.8131 

9 

6.246 

13-833 

28.568 

2.3412 

5.6502 

12.6025 

90 

3-636 

7-587 

14-735 

1.4572 

3-3090 

6-9523 

I 

2.022 

3-951 

7.148 

.8541 

1. 8518 

3-6433 

2 

i.oSi 

1.929 

3-197 

.5004 

-9977 

1-7915 

3 

•534 

.848 

1.268 

.2873 

-4973 

•7938 

4 

.223 

-314 

.420 

•1375 

.2100 

.2965 

95 

.076 

.091 

.106 

-0585 

.0725 

.0865 

6 

.015 

.CIS 

.0x5 

.0140 

.0140 

.0140 

Constant. 

Number. 

Logarithm. 

I 

■045 

2.6532125 

(i+O 

1.045 

0.0191163 

(i+0>^ 

1.0222524 

0.0095581 
1.9808837 

V 

-9569378 

vV^ 

.9782320 

1.0904419 

d 

.0430622 

2.6340962 

8 

.0440160 

2.6436194 

y(« 

.0445048 

2.6484072 
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Table    XIV. 

Co.M.MU'iATioN  Table — Two  Join  r  Lives — Equal  Ages. 

4  per  cent. 


X 

D.. 

N„ 

M„ 

R« 

20 
I 

2 

3 
4 

4  563  900  CXX) 
4  285  9 
4  024  2 
37778 
3  545  9 

67  142  700  000 
62  578  8 
58  292  9 
54  268  7 
50  490  9 

I  981 500  000 

I  879  0 
1 782  2 

I  690  6 
I  6039 

34  095  900  000 
32  1144 
30  235  4 
28  453  2 
26  762  6 

1 

7 
8 

9 

3  327  400  000 

3  121  7 
29279 

27454 
25734 

46  945  000  000 

43  ^17  Cj 
40  495  9 
37  568  0 
34  822  6 

I  521  800  000 
I  444  I 

I  3704 
I  3005 
I  2341 

25  158  700  000 
23  636  9 
22  192  8 
20  822  4 
19  521  9 

30 
I 
2 
3 
4 

2  411  500000 
22588 
2  115  I 
19795 
I  851  7 

32  249  200  000 
29  837  7 
27  578  9 
25  463  8 
23  484  3 

I  171  100  000 
I  III  20 
I  054  30 
I  000  10 

948  46 

18287800000 
17  116  70 
16  005  50 
14  951  20 
13  91;  I  08 

35 

I  731  300  000 

21  632  600  000 

899  230  000 

13  002  620  000  1 

6 

7 
8 

9 

I  6177 
I  510  6 
I  409  6 
I  3143 

19  901  3 
18  283  6 
16  773  0 
15  l^l  4 

85224 
807  36 

76445 
72340 

12  103  39 

II  251  15 

10  443  79 

9  679  34 

40 

I 
2 

3 
4 

I  224  400  000 
I  139  60 
I  059  60 

984  II 

91287 

14  049  100  000 
12  824  70 
II  685  10 
10  625  51 
9  641  40 

684  060  000 
64638 
610  19 

575  44 
54204 

8  955  940  000 

8  271  88 

7  625  50 

7  015  31      I 

6  439  87      i 

7 
8 

9 

845  640  000 
782  21 

72237 
665  92 
61267 

8  728  530  000 
7  882  89 
7  100  68 
637831 
5  712  39 

509  930  000 
47902 

44927 
420  60 

39297 

1 

5  897  830  000 

5  387  90 
4  908  88 
445961 
4  039  01 

50 
I 
2 
3 
4 

562  480  000 

515  19 
470  66 
42877 
38941 

5  099  720  000 

4  537  24 
4  022  05 

3  551  39 
3  122  62 

366  ^o  coo 

34068 

31597 
292  18 
26931 

3  646  040  000 
3  279  70 
2  939  02 
2  623  05 
2  330  87 

55 
6 

7 
8 

9 

352  470  000 

317  84 

28545 
255  22 
22707 

2  733  210  000 
2  380  74 
2  o52  90 

I  777  45 
I  522  23 

247  350  000 

22627 

206  II 

18685 
16852 

2  061  560  000 
I  814  21 
I  587  94 
I  381  83 
I  194  98 

60 

200  950  000 

I  295  160  000 

151  130  000 

I  026  460  000 

I 

2 
3 
4 

-  176  78 

'  15452 

134  II 

115  50 

I  094  21 

91743 
76291 
62880 

134700 

119  230 

104  770 

91 313 

875  330 
740  630 
621  400 
516  633 
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Table    XIV.— (Continued.) 

Commutation  Table — Two  Joint  Lives — Equal  Ages. 

4  per  cent. 


X 

D„ 

N„ 

M.. 

R.. 

65 

6 

7 
8 

9 

g8  622  000 

83433 
69  860 

57845 
47310 

513  297  000 
414  675 
331  242 
261  382 
203  537 

78880000 
67484 
57  120 
47792 
39482 

425  320  000 
346440 
278  956 
221 836 
174044 

70 
I 
2 
3 
4 

38  174  000 
30  350  0 
23  740 
18243 

13  749 

156  227  000 
118  053 

87703 

63963 
■  45  720 

32  165  000 
25  810 
20367 

15783 
II  991 

134  562  000 
102  397 

76587 
56  220 

40437 

1 

7 
8 

9 

10  141  000 
73073 
5  1322 
35037 
23189 

31  971  000 
2 1  830  0 

14  522  7 

93905 
58868 

8  911  500 
6467  7 
45736 
3  1425 
2  092  5 

28  446  300 

19  534  8 
13  067  I 

84935 
53510 

80 
I 
2 
3 
4 

I  484  200 

91485 

54143 
30649 
165  26 

3  567  900 
2  083  65 
I  168  80 

62737 
32088 

I  347  000 

83471 
496  48 
28236 
15292 

3  258  500 

I  911  46 

I  076  75 

58027 

29791 

85 
6 

7 
8 

9 

84349 
40  662 

18348 
7  704-8 
3005.3 

155  622 
71273 
30  6  n 
12  262.9 
4558-1 

78363 
37921 
17  170 

7233  I 
2  830.0 

144985 
66  6 '.2 
28  701 

"  530.9 
4  297.8 

90 
I 

2 
3 
4 

I  069.2 

347-23 
104.16 
26.681 
4.910 

I  552-8 
483.61 
136-38 
32.216 

5-535 

1009.5 
328.63 
98.918 
25.442 
4-6975 

I  467.8 
458.29 
129.658 
30.740 
5.2980 

'l 

.602 
.023 

•  625 
.023 

•5782 
.0223 

.6005 
.0223 

Co 

NSTANT. 

Number. 

LOGARITH.M. 

(i+O 

.04 
1.04 
1.01980^9 

■9615385 
.9805807 
.0384615 
.0392207 
.0396078 

2.6020600 
0.0170333 
0.0085167 
1.9829667 

i. 90 14833 
5.5850267 

-'•5935156 
2.5977S07 
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Values  Derived  from  Table  X. 
J  per  cent. 


Age 

X 

^x 

A. 

P 

Age 

X 

a. 

A. 

P. 

20 

i9.6i;8 

•39831 

.or928 

50 

11.998 

.62142 

.04781 

I 

19.488 

.40326 

.01968 

I 

11.662 

.63120 

.04985 

2 

19-313 

-40837 

.02010 

2 

11-323 

•64105 

.05202 

3 

19.132 

.41364 

.02055 

3 

10.982 

.65103 

•05433 

4 

18.945 

.41908 

.02101 

4 

10.639 

.66099 

.05679 

25 

18.753 

.42467 

.02150 

55 

10.294 

.67101 

.05941 

6 

18.554 

-43045 

.02201 

6 

9-949 

.68110 

.06221 

7 

18.350 

.43641 

.02255 

7 

9.603 

.69x17 

.06518 

8 

18.140 

•44253 

.02312 

8 

9.258 

.70124 

.06836 

9 

17.924 

.44884 

.02372 

9 

8.913 

.71128 

-07175 

30 

17.700 

-45532 

.02435 

60 

8.569 

.72129 

•07538 

I 

17.472 

.46200 

.02501 

I 

8.227 

.73124 

.07925 

2 

17.236 

.46884 

.02571 

2 

7.888 

.74112 

.08338 

3 

16.995 

•47587 

.02645 

3 

7.552 

.75092 

.08781 

4 

16.747 

.48310 

.02722 

4 

7.219 

.76062 

-09254 

35 

16.493 

.49049 

.02804 

65 

6.890 

.77018 

.09761 

6 

16.233 

.49807 

.02890 

6 

6.566 

-77963 

.10304 

7 

i';.967 

.50584 

.02981 

7 

6.247 

.78891 

.10885 

8 

15.694 

-5>378 

.03078 

8 

5.934 

.79802 

.11508 

9 

15-415 

.52189 

•03179 

9 

5.628 

.80698 

.12176 

40 

15T31 

-53018 

.03287 

70 

5-328 

.81572 

.12891 

I 

14.840 

-53864 

.03401 

I 

5-035 

.82423 

•13659 

rt 

14-544 

-54727 

.03521 

2 

4.749 

.83254 

.14481 

3 

14-243 

.55604 

.03648 

3 

4-472 

.84063 

.15362 

4 

13-936 

-56497 

-03783 

4 

4.203 

.84845 

.16308 

45 

13.624 

-57407 

.03926 

75 

3-943 

•85604 

.17320 

6 

13-307 

•58327 

.04077 

6 

3.691 

■86334 

.18405 

7 

12.986 

.59264 

-04237 

7 

3-448 

.87044 

.19568 

8 

12.660 

.60211 

.04408 

8 

3-215 

.87723 

.20811 

9 

12.331 

.61173 

.04589 

9 

2.992 

.88375 

.22140 



Age 

Terminal  Whole-Life  Poli 

cy-Values  per  1,000. 

1 

5th  Year. 

icth  Year. 

iSth  Year.         20 

h  Year. 

25th  Year. 

30th  Year. 

20 

43.80 

94-75 

153-19 

219.14 

292.06 

370.78 

25 

53-29 

114.40 

183-37 

259-63 

341-96 

428.24 

30 

64.56 

137-41 

217.96 

504-92 

396.06 

488.28 

■  35 

77-88 

163.99 

256.95 

554-38 

452-97 

548.95 

40 

93-39 

194.20 

299-85 

^06.77 

510.85 

607.73 

45 

III. 19 

227.73 

345-66 

^60.47 

567-32 

662 . 03 

50 

^31.12 

263.80 

392-97 

513.19 

619-75 

709.44 

55 

152.70 

301.37 

439-73 

562.36 

665 . 60 

748  00 

60 

175-45 

338-75 

483-49 

505-33 

702.59 

778.90 
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Table    XVI. 

Values  Derived  from  Table  XI. 
3]4  per  cent. 


Age 

X 

a. 

A. 

P. 

Age 

X 

a. 

A. 

P. 

20 

18.169 

-35175 

.01835 

50 

11.452 

.57889 

.04649 

I 

18.029 

•35651 

.01874 

I 

11-145 

•58932 

.04852 

2 

17-883 

-36145 

.01914 

2 

10.833 

.59980 

.05069 

3 

17732 

-36655 

-01957 

3 

10.520 

.61044 

.05299 

4 

17-575 

.37184 

.02002 

4 

10.203 

.62115 

-05544 

25 

17.414 

-37731 

.02049 

55 

9.884 

■63193 

.05806 

6 

17.246 

-38297 

.02099 

6 

9-564 

.64276 

.06084 

7 

17-073 

.38883 

.02151 

7 

9-243 

-65364 

.05382 

8 

16.894 

.39488   • 

.02207 

8 

8.920 

-66453 

.06699 

9 

16.709 

.40112 

.02265 

9 

8-598 

•67544 

-07037 

30 

16.519 

.40758 

.02327 

60 

8.276 

.68632 

•07399 

I 

16.322 

.4x422 

.02391 

I 

7-955 

.69718 

.07785 

2 

16.119 

.42109 

.02460 

2 

7-635 

.70798 

.08199 

3 

15.910 

.42816 

.02532 

3 

7-318 

.71872 

.08641 

4 

15-695 

-43544 

.02608 

4 

7-003 

-72937 

.09113    1 

35 

15-474 

.44292 

.02689 

65 

6.692 

-73989 

.09620    j 

6 

15-247 

.45061 

-02774 

6 

6.384 

•75031 

.10162 

7 

15.013 

-45851 

.02863 

7 

6.080 

.76058 

.10742    1 

« 

14-773 

.46663 

.02958 

8 

5-782 

-77067 

.11364    1 

9 

14-527 

.47494 

-03059 

9 

5-488 

.78060 

.12031 

40 

14-275 

-48346 

.03165 

70 

5.201 

.79030 

-12745 

I 

14.017 

.49219 

.03278 

I 

4.920 

•79983 

•13511 

2 

13-753 

.50109 

-03397 

2 

4-645 

.8C911 

.14332 

3 

13483 

.51020 

-03523 

3 

4.378 

.81811 

.15212 

4 

13.209 

-51953 

-03656 

4 

4. 1 19 

.82695 

.16156 

45 

12.928 

.52901 

-03798 

75 

3.S67 

.83542 

.17166 

6 

12.642 

-53865 

-03949 

6 

3-62; 

.84366 

.18248 

7 

12.352 

-54851 

.04108 

7 

3-388 

.85162 

.19409 

8 

12.057 

-55851 

.04278 

8 

3. 161 

.S5928 

.20649 

9 

11.756 

.56863 

.04458 

9 

2.944 

.86663 

.21975 

Age 

. — . ] 

Terminal  Whole-Life  Policy-Values  per  1,000. 

5th  Year. 

10th  Year. 

isth  Year. 

20th  Year. 

2sfh  Year. 

30th  Year. 

20 

39  42 

86.11 

140.61 

203.16 

273  42 

350.42 

25 

48.61 

105.34 

1 70 . 46 

243 . 60 

323.76 

4CS.90 

30 

59-63 

128.07 

204 . 96 

289.21 

378-70 

470.51 

35 

72.78 

154.54 

244.14 

339  30 

436.94 

533.11 

40 

88.18 

184.81 

287.44 

392.74 

496 . 46 

594  07 

45 

105 -97 

218.53 

334.02 

447.76 

554.81 

650.57 

50 

125.90 

255.07 

3S2.31 

502. 04 

6C9. 16 

7fo.C9 

55 

147-78 

293 -34 

430.32 

552.86 

656.90 

740.54 

60 

170.80 

331  -53 

475  32 

597  40 

695  54 

772.99 

332 


Table    :kVII. 

Values  Derived  from  Table  XII. 

4  per  cent. 


Age 

X 

a^ 

A, 

P, 

Age 

<^x 

A. 

P. 

20 

16.862 

•31301 

.01752 

50 

10.947 

•54051 

.04524 

I 

16.745 

•31752 

.01789 

I 

10.665 

-55136 

.04727 

2 

16.623 

.32221 

.01828 

2 

IO-379 

•56235 

.04942 

3 

164^6 

.32708 

.01870 

3 

10.089 

.57349 

.05172 

4 

16.364 

•33215 

.01913 

4 

9-797 

.58475    1    .05416    1 

25 

16.227 

-33741 

.01959 

55 

9.501 

.59611 

-05677 

6 

16.085 

.34288 

.02007 

6 

9.204 

.60756 

.05954 

7 

15-93^ 

-34855 

.02058 

7 

8.904 

.61907 

.06251 

8 

i5-7«5 

-35442 

.02112 

8 

8.603 

.63065 

.06567 

9 

15.627 

.36051 

.02168 

9 

8.301 

.64226 

.06905 

30 

15-463 

.36683 

.02228 

60 

7-999 

.65388 

.07266 

I 

15.29^ 

-37334 

.02291 

I 

7.697 

.66548 

.07652 

2 

J5117 

.38011 

.02358 

2 

7-396 

.67706 

.08064 

3 

14.936 

.38708 

.02429 

3 

7.096 

.68860 

.08505 

4 

14.749 

•39429 

.02504 

4 

6.798 

.70007 

•08977 

35 

14-555 

•40173 

.02583 

65 

6-503 

.71144 

.09482    1 

6 

14355 

.40940 

.02666 

6 

6.210 

.72271 

.10024 

7 

14.150 

•41731 

-02755 

7 

5.921 

-73381 

.10603 

8 

13-938 

.42546 

.02848 

8 

5-635 

•74478 

.11224 

9 

13.720 

•43384 

.02947 

9 

5-355 

•75557 

.11890    1 

40 

13.496 

.44244 

.03052 

70 

5-079 

.76619 

.1260^ 

I 

13.266 

.45128 

-03163 

I 

4.809 

•77655 

•13368      ; 

2 

13.031 

•46035 

.03281 

2 

4-545 

.78668    1    .14186    , 

3 

12.789 

.46965 

.03406 

3 

4.288 

•79658 

•15065 

4 

12.542 

•47915 

•03538 

4 

4-037 

.80627 

.16007       1 

j 

45 

12.289 

.48890 

.03679 

75 

3-794 

-81563 

•17015    ; 

6 

12.031 

.49884 

.03828 

6 

3-558 

.82470 

.18095 

7 

11.767 

.50897 

.03987 

7 

3-329 

-83349 

•19253 

8 

11.498 

•51931 

.04155 

8 

3.109 

.84196 

.20490 

9 

11.225 

.52982 

•04334 

9 

2.897 

.85011 

.21812 

Age    - 

Terminal  Whole-Life  Policy-Values  per  1,000.                    , 

1 

5th  Year. 

loth  Year. 

15th  Year. 

20th  Year. 

25th  Year. 

30th  Year. 

20 

35-51 

78.31 

129.15 

188.41 

256.00 

1 

331  •IS 

25 

44-38 

97.09 

158-54 

228.61 

306.52 

390.44 

30 

55-16 

119.46 

192.79 

274   32 

362.13 

453.36 

35 

68.05 

145.66 

231  95 

324.89 

421.45 

517.66 

40 

83.28 

175-87 

275 -59 

379.20 

482.44 

580.62 

45 

101.00 

209.79 

322.80 

435.42 

542.52 

639.28 

50 

I 31. 01 

246.72 

371-99 

491.12 

598.75 

690.85 

55 

143.02 

285.54 

421.07 

543.51 

648 . 29 

733- 10 

60 

1 66 . 30 

324-45 

467.33 

589.60 

688  56 

767.08 

333 


Table    >:VIII. 

Values  Derived  from  Tapsle  XIII. 
4]A  psf  cent. 


Age 

a^ 

A. 

P. 

^^§^6           a 

A. 

p. 

X 

X 

20 

15-707 

.28056 

.01679 

50        10.478 

•50575 

.04406 

I 

15.609 

.28478 

.01715 

I         10.218 

.51691 

.04608 

2 

15-506 

.28920 

-01752 

2           9-955 

.52826 

.04822 

3 

15.400 

.29381 

.01792 

3           9-688 

-53977 

.05050 

4 

15.288 

.29861 

.01833 

4           9-417 

-55144 

-05294 

25 

15.172 

.30361 

.01877 

55     1      9-142 

-56325 

-05554 

6 

15.051 

.30883 

.01924 

6           8.865 

-57518 

.05830 

7 

14.924 

-3142s   ■ 

-01973 

7           8.580 

.58721 

.00126 

8 

14.794 

.31990 

.02026 

8           8.305 

-59933 

.06441 

9 

14-657 

-32576 

.020S1 

9     1       8.022 

.61150 

.06778 

30 

14.516 

-33187 

.02139 

60    !      7.738 

-62372 

.07138 

I 

14.368 

-33819 

.02201 

I     '       7-454 

-63598 

-07523 

2 

14.216 

.34477 

.02266 

2     1       7.169 

.64S19 

-07934 

3 

14.058 

-35159 

-02335 

3     1       6.886 

.66043 

-08375 

4 

13.894 

•35865 

.02408 

4           6.603 

.67258 

.08846 

35 

13-724 

•36596 

.02486 

65            6.323 

.68468 

-09350 

6 

13-549 

-37353 

.02567 

6     1      6.044 

.69667 

.09890 

7 

13-367 

-38133 

.02654 

7     1       5-768 

.70854 

. 10469 

8 

13-179 

.38941 

.02746 

8     1       5.496 

.72030 

. I 10S9 

9 

12.985 

.39773 

.02844 

9     i       5-227 

-73188 

•"753 

40 

12.786 

-40633 

.02947 

70           4-963 

•74324 

.12465 

I 

12.581 

•41517 

-03057 

I           4-703 

-75441 

.13228 

2 

12.369 

.42426 

-03173 

2            4-449 

-76535 

.14045 

3 

12.153 

-43364 

-03297 

3            4-201 

.77604 

.  14922 

4 

11.930 

-44324 

.03428 

4     1       3-958 

.7S648 

.15862 

45 

II. 701 

.45307 

-03567 

75            3-723 

.79662 

.16867 

6 

11.467 

.46315 

-03715 

6     j       3-494 

.80647 

•17945 

7 

11.227 

•47348 

.03872 

7    !      3-272 

.81604 

.19100 

8 

10.982 

.48403 

.04040 

8           3-058 

.82524 

-20534 

9 

10.732 

,49478 

.04217 

9           2.852 

.83411 

.21652 

1 

'erminal  Wholp:  Life  Policy-Values  per  1,000. 

Age    - 

5th  Year. 

loth  Year. 

15th  Year. 

aoth  Year. 

25th  Year. 

30th  Year. 

20 

32.04 

71-31 

118. 71 

174-83 

239-79 

313-01 

25 

40  57 

89-54 

147-51 

214.63 

290.27 

372-85 

30 

51-03 

I I I . 46 

181. 41 

260.26 

346  32 

436.84 

35 

63.68 

137-39 

220.48 

31I-I7 

406.55 

502.67 

40 

7«.73 

167.47 

264.33 

366. 19 

46S.84 

567-49 

45 

96.32 

201.46 

312.03 

423  45 

530.53 

628.14 

50 

116.34 

238.70 

362.00 

480 . 49 

588.51 

681.69 

55 

138-47 

278.00 

412. a; 

534.. 33 
581.89 

63Q.78 

725.72 

60 

161  96 

317.60 

459.48 

681. -s 

761.20 

33^ 

Table   XIX. 

Values  Dkrived  from  Tablk  XIV. 

4  per  cent. 


X 

^« 

A„ 

P„ 

Age  1 

X 

(I . 

A,. 

P„ 

20 

13.712 

.43417 

.02951 

50 

8.066 

.65129 

.07184 

I 

13.601 

.43841 

.03003 

I 

7.807 

.66127 

.07509 

2 

13.486 

.44287 

.03057 

2 

7-546 

•67133 

.07856 

3 

13-365 

.44751 

.03115 

3 

7-283 

.68144 

.C8227 

4 

13-239 

•45233 

•03177 

4 

7.019 

.69158 

.08624 

25 

13.109 

•45735 

.03242 

55 

6-754 

.70176 

.09050 

6 

12.972 

.46260 

•033" 

6 

6.490 

.71190 

.09504 

7 

12.831 

.46805 

•03384 

7 

6.227 

.72205 

.09991 

8 

12.684 

•47370 

.03462 

8 

5-964 

.73211 

.10512 

9 

12532 

■47956 

•03544 

9 

5.704 

.74215 

.11071    j 

30 

12.373 

■48563 

•03631 

60 

5-445 

.75208 

.11669 

I 

12.210 

.49194 

.03724 

I 

5.190 

.76196 

.12310 

2 

12.039 

.49846 

.03823 

2 

4-937 

.77162 

. 12996 

3 

11.864 

•50523 

.03928 

3 

4.689 

.78122 

.13733 

4 

11.683 

.51221 

.04039 

4 

4-444 

.79059 

.14522 

35 

11.495 

.51940 

•04157 

65 

4.205 

.79982 

•'5367 

6 

11.302 

.52682 

.04282 

6 

3-970 

.80884 

.16274 

7 

II. 104 

■53446 

.04416 

7 

3  742 

.81764 

.17244 

8 

10.899 

.54232 

.04558 

8 

3-519 

.82621 

.18284 

9 

10.689 

•55041 

.04709 

9 

3-302 

.83454 

.19398 

40 

10.474 

•55869 

.04869 

70 

3092 

.84259 

.20589 

I 

10.254 

.50720 

.05040 

I 

2.890 

•85041 

.21863 

2 

10.028 

•57587 

.05222 

2 

2.694 

•85792 

.23223 

3 

9-797 

•58473 

.05416 

3 

2.506 

.86515 

■24675 

4 

9.562 

•59378 

.05622 

4 

2.325 

.87214 

.26227 

45 

9.322 

.60301 

.05842 

75 

2.153 

.87876 

.27874 

6 

9.078 

.61239 

.06077 

6 

1.987 

.88510 

.29628 

7 

8830 

.62194 

•06327 

7 

1.830 

.89116 

•31493 

8 

8.578 

.63161 

•06594 

8 

1.680 

.89691 

•33465    i 

9 

8.324 

.64141 

.06879 

9 

^•539 

•90237 

•35546 

AT 

T 

ERMiNAL  Whole  Life  Polk 

:y— Values  per  i,oa 

3. 

5th  Year. 

loth  Year. 

15th  Year. 

20 

h  Year. 

25th  Year. 

30th  Year. 

20 

41.06 

91.05 

150^73 

20.11 

298.44 

383.76 

25 

52-13 

1 14^37 

186.72 

2 

68.40  , 

357^38 

450.37 

30 

65.66 

141.99 

228.17 

22.03 

420.15 

518.05 

35 

81.69 

173^93 

274^39 

79.40 

484.18 

583.46 

40 

100.44 

209.84 

324^19 

\ 

^38. 29 

546.40 

643^33 

45 

121.62 

248.73 

375-57 

A 

^95- 76 

603.51 

694.56 

50 

vi44-7i 

2S9.12 

425-94 

c 

48.61 

652.27 

734^86 

55 

168.84 

328.S1 

472.24 

c 

93^44 

690.00 

762.07 

60 

192.47 

365-03 

510.85 

I 

)27.03 

713^74 

774.67 

OOD 


On  the    Different    Methods    Proposed  for  Valuing 

THE  Marketable  Securities  Held  by  Life 

Insurance  Companies. 


HIRAM    J.    MESSENGER,    JR. 


THE  short  but  exceedingly  interesting  and  suggestive  paper  on 
"The  Present  Financial  Crisis  and  Legislation  Concerning  Im- 
pairment," read  by  Mr.  D.  P.  Fackler,  at  the  last  meeting  of  the 
Actuarial  Society,  has  prompted  me  to  make  an  effort  towards 
getting  together  further  and  more  definite  evidence,  mostly  along 
the  same  line.  My  investigations  have  been  confined  almost 
wholly  to  the  different  methods  of  valuing  bonds  and  stocks, 
especially  the  bonds  and  stocks  of  railroads  ;  and  my  main  object 
has  been  to  obtain  some  fairly  accurate  idea  of  the  extent  of  varia- 
tion in  values  resulting  from  the  application  of  different  methods 
during  a  period  of  extensive  changes  in  market  prices. 

As  most  of  the  annual  and  occasional  valuations  of  the  assets 
and  liabilities  of  the  insurance  companies  in  this  country  are  made 
in  compliance  with  State  laws,  and  by  methods  prescribed  by  such 
laws,  it  may  be  well,  first,  to  take  a  glance  at  some  of  the  legal 
enactments  bearing  upon  the  question.  Chapter  XXXI V.,  Section  i, 
of  the  Insurance  Laws  of  1891,  State  of  New  York,  contains  the 
following  : 

"Whenever,  by  reason  of  the  provisions  of  any  law  of  this  State, 
it  shall  become  necessary  to  appraise,  in  whole  or  in  part,  the  estate 
of  any  deceased  person  *  *  *  *  or  0/*  a7iy  corporation  in  the 
hands  of  a  receiver  or  otherwise,  the  person  shall  value  the  real 
estate  at  its  full  and  true  value  *  *  *  *  •  ^x\(\  they  shall  value 
all  such  property,  stocks,  bonds  or  securities  as  are  customarily 
bought  or  sold  in  open  markets  in  the  City  of  Njew  York  or  else- 
where, for  the  day  on  which  such  appraisal  or  report  may  be  re- 
quired, by  ascertaining  the  range  of  the  market  and  the  average  of 
prices  as  there  found  running  through  a  reasonable  period  of  time.'' 
This  enactment  legalizes  a  method  of  valuation  (]uitc  different  from 
the  one  in  ordinary  use  ;  and,  however  much  it  may  be  criticised, 
it  certainly  has  some  points  to  recommend  it.  It  is  easy  to  imagine 
possible  circumstances  under  which  certain  methods  of  taking  the 
average  of  market  quotations  would  be  eminently  fair.  The  section 
quoted,  however,  fails  to  give  any  idea  of  what  is  meant  by  "a 
reasonable  period  of  time,"  and,  consequently,  as  far  as  being  beau- 


Z3^> 

tifully  indefinite  is  concerned,  it  comes  very  near  to  being  a 
dangerous  rival  of  some  of  the  provisions  in  the  famous  Roche  bill. 

A  portion  of  Section  13  of  the  Insurance  Laws  of  1892,  State  of 
New  York,  reads  as  follows:  "Every  deposit  made  with  the  super- 
intendent of  insurance  by  any  domestic  or  foreign  insurance  cor- 
poration for  the  benefit  and  security  of  such  as  effect  insurance 
with  it,  or  for  any  other  purpose  retjuired  by  law,  shall  be  in  the 
stocks  or  bonds  of  the  United  States,  or  of  this  State,  not  estirxjated 
above  their  current  market  value,  or  in  the  bonds  of  a  county  or 
incorporated  city  in  this  State  authorized  to  be  issued  by  the  Legis- 
lature not  estimated  above  their  par  value  nor  their  current  market 
value."  Section  18  reads  :  "If  any  domestic  insurance  corporation 
shall  have  invested  any  of  its  funds  in,  or  loan  any  of  its  funds 
upon,  the  stock,  bonds  or  other  evidences  of  debt  of  other  corpora- 
tions pursuant  to  the  laws  of  this  State,  and  the  superintendent 
shall  have  reason  to  believe  that  such  stock,  bonds  or  other  evi- 
dences of  debt  are  below  par  or  are  not  yielding  an  income,  he 
may  direct  it  to  report  to  him  under  oath  the  amount  thereof,  and 
its  market  value.  No  such  stock  shall  be  valued  as  an  asset  of  the 
corporation  above  its  market  value."  In  Section  86  is  to  be  found 
the  following  :  "Any  assets  or  securities  lawfully  held  or  required 
for  the  satisfaction,  reduction  or  guarantee  of  any  indebtedness  to 
the  corporation,  shall  be  allowed  as  assets  at  their  just  value  in 
the  judgment  of  the  superintendent." 

I  have  confined  myself  to  quotations  from  the  laws  of  the 
State  of  New  York,  but  even  within  these  narrow  limits  there  seem 
to  be  sutiicient  grounds  for  supposing  that  several  different  methods 
of  valuing  securities  might  be  accepted  by  the  insurance  depart- 
ment if  the  companies  saw  fit  to  test  the  matter.  That  different 
methods  might  give  quite  different  results  needs  no  demonstration, 
and,  consequently,  it  can  be  assumed  that  the  question  is  one  of 
considerable  importance  to  insurance  interests.  How  important 
the  subject  is  depends  on  several  things  ;  among  them  the  ratio  of 
assets  to  liabilities,  the  ratio  of  assets  invested  in  stocks  and  bonds 
to  the  total  assets  and  the  extent  of  variation  in  results  obtained  by 
adopting  different  methods  of  valuing  these  securities.  Corre- 
sponding to  these  three  points  I  have  made  three  tables.  Table  I. 
is  taken  from  the  ^lassachusetts  Insurance  Reports,  and  gives  for 
the  end  of  the  years  1869-1892,  inclusive,  the  aggregate  gross  assets 
and  gross  liabilities  (in  millions)  of  all  the  life-insurance  companies 
reporting  to  that  State,  and  the  ratio  of  gross  assets  to  gross  lia- 
bilities. 
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Table  I. 


Showing  Aggregate  Gross  Assets  and  Gross  Liabilities,  by  Years, 
FROM  Massachusetts  Insurance  Reports. 


Ratio  of  Gross 

Year. 

Gross  Assets. 

Gross  Liabililies. 

Assets  to 
Gross  Liabilities. 

1869 

$222,000,000 

$190,000,000 

I.I75I 

1870 

262,000,000 

233,000,000 

I.I316 

1871 

284,000,000 

256,000,000 

I.II23 

1872 

319,000,000 

294,000,000 

I .0870 

1873 

345,000,000 

319,000,000 

1.0823 

1874 

373,ooo,.oco 

342,000,000 

I. 0914 

1875 

405,000,000 

368,000,000 

I.IOI5 

1876 

401,000,000 

364,000,000 

I . 1024 

1877 

387,000,000 

348,000,000 

I  .  IIIO 

1878 

396,000,000 

354,000,000 

I . II 70 

1879 

401,000,000 

358,000,000 

I. 1204 

1880 

402,000,000 

355,000,000 

I. 1329 

1881 

418,000,000 

369,000,000 

II314 

1882 

437,000,000 

387,000,000 

I. 1300            1 

1883 

457,000,000 

406,000,000 

I . 1276 

1884 

477,000,000 

425,000,000 

I . 1224 

1885 

509,000,000 

447,000,000 

I     1374 

1886 

545,000,000 

476,000,000 

I.  1449 

1887 

*  5  73, 000, 000 

503,000,000 

I. 1392 

1888 

*6 1 7, 000, 000 

540,000,000 

I. 1426 

1889 

*67 1,000,000 

584,000,000 

I.  1490 

1890 

*722, 000,000 

635,000,000 

I.  1370 

1891 

*786, 000,000 

691,000.000 

1-1375 

1892 

*8  5  5,000,000 

745,000,000 

I. 1476 

*  Excluding  special  deposits. 

Many  things  have  an  important  influence  on  the  relative  amount 
of  assets  and  liabihties  of  life  insurance  companies  besides  the 
fluctuations  in  market  values.  Variation  in  the  volume  of  business, 
favorable  or  unfavorable  legislation,  change  of  policy  on  the  ques- 
tion of  expense  in  the  competition  for  new  business,  variation  in 
the  death-rate,  change  in  policy  as  to  the  paying  of  dividends 
by  mutual  companies — all  these  and  many  other  questions  have 
their  effect.  Yet,  it  is  interesting  to  note  that,  notwithstanding 
these  influences,  the  variations  in  the  ratio  column  of  Table  I. 
correspond  in  a  remarkable  manner  with  the  general  course  of 
market  values  during  the  same  period. 
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Table  II.  gives  for  the  last  ten  years  the  ratio  of  the  assets 
invested  in  stocks  and  bonds  to  the  entire  gross  assets.  The  figures 
are  taken  from  the  Massachusetts  Reports,  and  from  the  column 
there  headed  "  Other  Jionds  and  Stocks,"  United  States  bonds  being 
excluded. 

Table  II. 

Showing  the   Ratio  of   Bonds  and   Stocks  to   Total   Gross  Assets, 

FROM  Massachusetts  Reports. 


Year. 

Ratio. 

Year. 

1 
Ratio. 

1883 

.2678 

1888 

•3473 

1884 

.2904 

1889 

•3515 

1885 

•3258 

i8yo 

•3559 

1886 

•3356 

1 891 

.3628 

1887 

•5362 

1892 

•3825 

The  interesting  feature  of  this  table  is  the  fact  that  the  relative 
amount  of  the  gross  assets  of  life  insurance  companies  invested  in 
bonds  and  stocks  has  increased  every  year  for  the  past  ten  years, 
and  that  this  increase  is  not  only  constant  but  rapid.  If  this  rate 
of  change  continues  in  the  same  direction  for  ten  years  more, 
the  question  of  market  values  will,  indeed,  be  one  of  no  mean 
importance. 

Table  III.  is  the  result  of  an  attempt  to  apply  several  different 
methods  of  valuing  railroad  bonds  and  stocks  for  the  purpose  of  show- 
ing how  great  a  variation  would  be  obtained.  I  have  taken  twenty- 
four  of  the  first-class  railroad  mortgages  and  five  of  the  best  divi- 
dend-paying stocks.  As  quite  a  number  of  the  insurance  com- 
panies either  have  no  funds  invested  in  railroad  stock  or  have  a 
comparatively  insignificant  amount,  I  have  made  up  the  figures  for 
the  bonds  and  stocks  separately,  and  have  afterwards  combined 
them.  The  several  individual  values  in  column  six  were  obtained 
by  taking  the  highest  and  lowest  quotations  for  each  of  the  months 
of  March,  June,  September  and  December,  1893,  and  dividing  the 
sum  by  eight.  Column  seven  was  obtained  by  taking  similar 
values  for  the  two  years  1892  and  1893,  and  dividing  the  sum  by 
sixteen.  'The  dates  for  columns  ten  and  eleven  were  determined 
by  reference  to  the  Commercial  and  Fina^icial  Chronicle  of  December 
30th,  1893. 
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'  On  the  page  of  "Quotations  for  Active  Stocks,"  given  in  this 
publication  of  the  above  date,  there  are  printed  two  columns  headed 
"  Range  of  Sales  in  1893."  One  of  these  columns  gives  the  lowest 
price  of  the  year  for  each  stock  quoted,  and  the  corresponding  date. 
The  other  column,  in  a  similar  manner,  gives  the  highest  price  for 
the  year.  The  date  which  occurs  the  oftenest  in  the  column  of  the 
lowest  quotations  is  July  27th  ;  the  date  occurring  the  oftenest  in  the 
other  column  is  January  23d. 

In  making  up  this  table,  no  attention  has  been  paid  to  the  fact 
that  accrued  interest  has  its  effect  on  the  market  value  of  interest- 
paying  bonds  and  dividend-paying  stock.  This,  of  course,  would 
modify  the  values  in  columns  six,  seven,  ten  and  eleven,  when 
compared  with  eight  and  nine.  But  a  reference  to  the  dividend  or 
interest  period  in  column  five  will  show  that  the  dates  are  dis- 
tributed throughout  the  year,  and  that,  although  there  is  a  slight 
preponderance  in  favor  of  January  and  July,  it  is  not  sufficient  to 
make  a  difference  in  the  results  greater  than  a  small  fraction  of 
one  per  cent. 

In  making  out  the  list  of  bonds  and  stocks,  the  main  object  in 
view  was  to  obtain  a  fairly  representative  lot  of  first-class  securities, 
such  as  would  recommend  themselves  to  the  financial  committees 
of  our  conservative  insurance  companies.  The  fluctuations  in 
prices  were  not  looked  up  until  after  the  list  was  completed,  and  no 
changes  were  afterwards  made  in  the  selection  of  securities,  except 
that  two  were  stricken  from  the  list  because  they  showed  abnormal 
changes  in  market  values  due  largely  to  local  influences. 

How  much  confidence  can  be  placed  in  the  results  of  Table  III. 
is  a  (juestion  I  leave  to  the  reader  to  answer  for  himself;  but, 
assuming  that  the  results  are  a  fairly  good  approximation,  several 
interesting  points  seem  worthy  of  notice.  Confining  the  attention 
first  to  the  bonds,  it  is  seen  that  prices  of  the  best  bonds  at  the 
close  of  1893  had  very  nearly  recovered  from  the  effects  of  the  late 
financial  crisis,  the  average  price  at  the  end  of  1893  being  less  than 
one  per  cent,  below  that  of  December  31st,  1S92.  Undoubtedly, 
last  July  and  August  many  of  the  officers  of  our  insurance  com- 
panies could  have  been  found  favoring  the  idea  of  taking  "  the 
range  of  the  market  and  the  average  of  prices  as  there  found  run- 
ning through  a  reasonable  period  of  time"  ;  and  yet,  if  the  years  of 

1892  and  1893  combined  iuid  been  taken  as  the  "reasonable  period 
of  time,"  the  gain  would  have  been  less  than  one-tenth  of  one  ]ier 
cent.,  as  compared  with  the  close  of  1893,  while  if  simj^ly  the  year 

1893  had  been  taken,  there   would  have  been   a  loss  of  over  one 
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per  cent.,  and  if  the  last  nine  months  of  1893  had  been  taken,  there 
is  no  need  of  any  table  to  show  that  the  loss  would  have  been  very 
much  larger. 

It  is  not  at  all  improbable  that  if  a  body  of  well-informed  and 
conservative  men  of  finance,  who  had  not  seen  any  previous 
calculations  on  the  subject,  were  asked  to  give  an  estimate  of  the 
average  difference  in  market  (juotations  of  first-class  railroad 
bonds  at  the  period  of  greatest  general  advance  and  at  the  jjeriod  of 
greatest  general  decline  in  1893,  the  majority  would  give  an 
answer  considerably  larger  than  that  shown  by  the  table.  Table 
III.  gives  the  difference  as  less  than  five  and  three-eighths  per 
cent.  Taking  this  result  in  connection  with  the  surplus  at  the  end 
of  1892,  as  given  in  Table  I.,  there  is  considerable  reason  for 
extending  congratulations  to  the  insuring  public.  If  all  the  assets 
of  the  life  insurance  companies  doing  business  in  the  .State  of  Mas- 
sachusetts should  suffer  a  depreciation  equal  to  that  which  the  rail- 
road bonds  in  Table  III.  underwent  in  passing  from  the  price  at 
the  period  of  greatest  general  advance  in  1893  to  the  price  at  the 
period  of  greatest  general  decline  in  the  same  year,  the  liabilities  re- 
maining the  same,  there  would  still  be  left  something  like  sixty-eight 
millions  in  surplus  over  and  above  all  liabilities. 

The  ratio  of  assets  to  liabilities,  according  to  Table  I.,  reached 
the  lowest  point,  1.0823,  at  the  close  of  1873,  as  the  result  of  the 
great  crisis  of  that  year.  It  may  be  interesting  to  note  that,  basing 
the  calculations  on  Tables  I.  and  III.,  if  the  panic  of  1893  had 
come  immediately  after  the  panic  of  1873,  the  companies  would 
have  still  had,  roughly  speaking,  some  nine  million  dollars  over 
and  above  all  liabilities.  This  is  upon  the  supposition,  previously 
made,  that  all  the  assets  suffer  a  depreciation  equal  to  the  average 
decline  made  by  the  railroad  bonds,  as  shown  by  comparing 
columns  ten  and  eleven  in  Table  III.,  the  liabilities  as  before 
remaining  unchanged.  A  reference  to  Table  I.  will  show  that  with 
the  single  exception  of  the  year  1880,  when  the  changes  were  very 
slight,  a  change  in  the  gross  assets  is  followed  by  a  corresponding 
change  in  the  gross  liabilities.  Consequently,  in  the  case  of  a  large 
reduction  in  the  assets,  there  would  probably  be  quite  a  large 
reduction  in  the  liabilities  instead  of  their  remaining  the  same,  as 
in  accordance  with  the  supposition  above.  Moreover,  it  should 
not  be  forgotten  that  if  the  depreciation,  instead  of  being  very 
sudden,  is  brought  about,  for  instance,  in  the  course  of  six  months, 
then  a  thousand  dollars  of  the  surplus  invested  in  a  five  per  cent, 
bond  at  par,  and  depreciating  five  per  cent,  in  six  months,  shows  a 
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net.  loss  of  only  two  and  one-half  points,  the  rest  being  counter- 
balanced by  the  interest.  Consequently,  the  nine  millions  surplus 
may  be  safely  taken  as  representing  a  minimum  estimate. 

These  results  are  obtained  under  very  unfavorable  and  im- 
probable conditions,  and  yet  they  are  not  nearly  so  bad  as  might 
naturally  be  expected.  The  probability  of  the  annual  valuation 
being  made  up  under  any  such  unfavorable  circumstances  is  very 
slight.  During  the  last  half  of  the  present  century  there  have  been 
only  three  great  and  general  crises — those  of  1857,  1873  and  1893  ; 
and  it  is  safe  to  assume  that  generally  such  crises  will  not  occur 
oftener  than  every  fifteen  years;  although,  of  course,  there  will  be 
intermediate  periods  of  more  or  less  general  but  not  so  great  depres- 
sion. Moreover,  even  in  the  case  of  the  greatest  panics,  although 
the  process  of  complete  recovery  is  usually  a  slow  one,  still  the 
period  of  decidedly  great  depression  in  first-class  securities  seldom 
lasts  more  than  three  or  four  months,  and,  consequently,  the  prob- 
ability that  any  particular  future  valuation  would  be  made  up  in  a 
time  of  the  greatest  depression  can  be  placed,  with  reasonable  safety, 
at  not  more  than  one  in  fifty.  But  even  this  chance  is  one  which 
a  company  is  unwilling  to  take  if  the  result  might  be  unfavorable 
action  by  the  insurance  department  of  some  one  of  the  States. 
However,  the  danger  of  such  action  is  not  -of  a  nature  to  cause 
any  great  alarm.  For  a  State  to  interfere  and  close  up  an  insurance 
company  which  had  been  honestly,  ably  and  carefully  conducted, 
merely  because  well-invested  assets  had  temporarily  depreciated 
below  the  legal  reserve,  as  the  result  of  great  and  general  financial 
depression,  would  be  about  as  reasonable  and  justifiable  as  it  would 
have  been  for  the  Government  authorities  having  sujiervision  over 
the  national  banks  to  close  up  those  institutions  during  the 
late  panic,  simply  because  their  holdings  fell  below  the  required 
reserve. 

The  figures  obtained  by  considering  the  bonds  and  stocks  to- 
gether in  Table  III.,  or  by  considering  the  stocks  alone,  are  the 
same  in  character  as  when  the  bonds  only  are  taken.  But 
the  fluctuations  are  greater,  as  was  to  be  expected, — slightly  greater 
when  the  bonds  and  stocks  are  taken  together,  very  much  greater 
when  the  stocks  are  taken  separately.  I  doubt  if  any  of  the  com- 
panies have  a  larger  proportion  of  stocks  than  that  assumed  in 
Table  III.,  and  the  great  majority  of  them  have  a  very  much 
smaller  proportion.  In  comparing  the  results  in  this  table,  it 
should  be  borne  in  mind  that  tlic  stock  quotations  are  on  a  higher 
level  than  the  bond  ([notations,  and  that  a  change  of  one  and  one- 
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fiuarter  per  cent,  in  a  security  quoted  at  125  corresponds  to  a 
change  of  one  per  cent,  in  a  security  cjuoted  at  100. 

In  making  up  Tal:)le  III.  I  have  confined  myself  to  railroad 
securities,  but  it  is  quite  probable  that  the  large  increase  during 
the  past  ten  years  in  the  ratio  of  the  investments  in  bonds  and 
stocks  to  gross  assets,  as  shown  in  Table  II.,  is  very  largely  due 
to  increased  investments  in  municipal  bonds.  I  have  not  prepared 
any  figures  showing  the  fluctuations  in  prices  of  this  class  of  secu- 
rities during  the  recent  financial  crisis,  but  it  seems  quite  reason- 
able to  suppose  that  a  table  of  this  kind  would  give  results  corre- 
sponding quite  closely  with  the  figures  for  the  railroad  bonds  in 
Table  III. 

A  few  facts  bearing  upon  the  point  have  been  taken  in  sub- 
stance from  The  Commercial  and  Financial  Chronicle.  The  city  of 
Boston  offered  to  sell,  on  July  2d,  1893,  $1,000,000.00  of  four  per 
cent,  ten  and  tvv^enty  year  bonds,  and  the  only  bid  received  was 
for  |io,ooo.oo  at  par  and  accrued  interest.  In  June  of  the  preced- 
ing year  the  city  asked  for  bids  on  a  like  amount  of  similar  securi- 
ties, and  on  the  date  appointed  eight  proposals  were  received,  each 
for  the  whole  loan,  and  at  prices  ranging  from  104.71  to  108.65. 
In  July,  1893,  the  city  of  Detroit  offered  for  sale  *j20o,ooo.oo  four 
per  cent,  bonds,  maturing, in  1923.  Only  one  bid  was  received, 
which  was  rejected.  Similar  securities  were  offered  in  the  follovi'- 
ing  October,  and  again  only  one  bid  was  received,  that  being  for 
$100,000.00  at  par,  and  $100.00  premium.  In  December,  1893, 
$650,000.00  of  these  bonds  were  sold  at  104.59  ^'""i  $200,000.00  at 
105. 125. 

Mr.  Fackler,  in  the  paper  referred  to  at  the  beginning  of  this 
article,  mentions  another  possible  method  of  valuing  securities, 
and  that  is  by  sales  made  with  prior  notice  or  advertisement.  His 
language  does  not  necessarily  imply  that  he  favors  such  a  method, 
but  it  does  seem  to  imply  that  such  a  method  would  come  nearer 
to  giving  a  real  indication  of  the  value  of  the  securities  sold  than 
the  Stock  Exchange  quotations  for  the  same  date.  Admitting  the 
practicability  of  the  plan,  of  which  I  have  very  grave  doubts,  I  fail 
to  see  why  this  should  be  the  case.  Sales  made  at  the  exchanges 
are  practically  auction  sales  just  as  much  as  those  regularly  adver- 
tised. The  market  is  wider  on  the  general  exchanges,  a  fact  which, 
probably,  would  lead  to  better  prices.  The  sales  are  the  result  of  bids 
and  offers,  to  sell,  not  simply  unreserved  sales  made  to  the  highest 
bidder.  This,  also,  would  probably  lead  to  higher  prices.  The 
bidders  at  an   advertised  sale  are  not  men  who  are  particularly 
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anxious  to  get  certain  securities,  but  men  who  are  on  the  lookout 
for  bargains.  The  great  majority  of  them  are  in  constant  com- 
munication with  Wall  Street,  and  a  variation  of  one  point  in  the 
latest  Wall  Street  quotation,  at  the  date  of  sale,  will  make  itself 
manifest  in  the  bids  made  for  the  same  security  when  put  up  for 
sale  in  the  auction  room. 

On  December  6th,  1893,  Adrian  H.  Muller  &  Son,  auctioneers  at 
III  Broadway,  New  York  City,  sold  at  auction,  after  extensive 
advertising,  the  following  securities  :  Chicago,  Burlington  &  Quincy 
5%  Conv.  Bonds  at  101  j^;  Wabash  Railroad  Debenture  Bonds, 
Series  B,  at  21  ;  C,  C,  C.  &  St.  Louis  Common  at  38^  ;  New  York 
Central  at  102^.  The  prices  for  the  same  securities  for  the  same 
date  at  the  New  York  Stock  Exchange  were  respectively  as  follows  : 
102^;   22^  ;  38^  lowest,  39  highest;   102^  lowest,  103  highest. 

There  remains  the  question  of  the  advisability  of  giving  to 
securities  their  par  value.  This  is  the  usual  method  in  the  case  of 
real  estate  mortgages,  and  there  are  some  reasons  why  it  might 
be  favored  in  the  case  of  short-term  municipal  bonds.  But  to  use 
such  a  method  for  railroad  mortgages  would  be  highly  objection- 
able. To  be  sure,  a  railroad  bond  is,  in  many  resjDCcts,  like  an 
ordinary  bond  and  mortgage,  and  Mr.  Fackler,  in  his  article,  has 
called  attention  to  their  points  of  similarity,  but  there  are  about 
as  many  points  of  difference.  The  ordinary  mortgages  held 
by  the  insurance  companies  run  from  one  to  five  years.  The 
usual  term  for  recent  issues  of  railroad  bonds  is  fifty  or  one  hun- 
dred years,  while  the  West  Shore  guaranteed  issue  matures  in  the 
year  2361. 

All  the  mortgage  holdings,  as  reported  by  the  insurance  com- 
panies to  the  insurance  department,  are  tirst  claims,  while  the  rail- 
road bonds  may  be  a  second  or  even  a  third  claim.  The  first 
mortgage  on  real  estate  is  generally  held  entirely  by  what,  in  the 
eye  of  the  law  at  least,  is  one  individual.  The  railroad  bond  issue 
is  usually  held  by  hundreds,  perhaps  thousands,  of  persons  of  dif- 
ferent minds,  and  scattered  all  over  the  world.  The  number  of 
different  interests  in  the  case  of  the  railroad  makes  the  matter  a 
very  complex  one  when  compared  with  the  usual  mortgage  claim 
on  real  estate.  Frequently,  there  are  the  ilrst,  second  and  third 
mortgages,  then  the  general  mortgage,  then  certain  guaranteed  or 
assumed  issues,  as  the  result  of  purchase  or  consolidation,  and  then 
there  may  be  several  special  issues,  and,  in  addition,  a  large 
amount  of  common  and  preferred  stock.  All  these  interests  are 
apt  to  be  pulling  in  different  ways,  and  especially  so  in  the  case 
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of  any  serious  trouble.  Should  there  be  a  default  in  interest  pay- 
ments, the  holder  of  a  real-estate  first  mortgage  generally  has  very 
plain  sailing,  but  when  a  railroad  has  to  default,  the  result,  of  late 
years,  has  often  been  a  receivership,  in  which  the  whole  matter 
was  conceived  and  carried  out  before  many  of  the  Ijondholders 
were  aware  that  any  action  was  to  be  taken,  and  in  which  the 
receivers  appointed  were  practically  the  mere  tools  of  large  stock- 
holders, and  could  be  depended  upon  to  do  the  bidding  of  those 
who  brought  about  their  appointment. 

In  conclusion,  each  of  the  methods  considered  in  this  paper 
has  its  good  and  its  bad  features.  It  is  not  probable  that  any  plan 
will  be  devised  that  will  suit  everybody  under  all  circumstances, 
and  it  is  exceedingly  probable  that  if  any  one  of  the  methods  that 
have  been  suggested  was  made  compulsory,  it  would  call  forth 
fully  as  much  criticism  as  has  been  directed  against  the  method 
now  in  general  use.  Upon  the  whole,  I  am  inclined  to  believe  that 
it  will  be  difficult  to  improve  upon  the  present  customary  method, 
provided  a  proper  public  opinion  is  fostered  among  insurance 
circles,  preventing  any  hasty,  unjust  or  unfavorable  action  against 
good  companies  which  may  be  temporarily  suffering  from  the 
effects  of  a  decidedly  great  and  very  unusual  depression  in  the 
value  of  marketable  securities.  A  reasonably  satisfactory  solution 
of  the  problem  may  eventually  be  reached  by  the  general  adop- 
tion of  some  definite  method  of  taking  the  average  of  prices, 
together  with  the  passing  of  a  law  enacting  that  no  insurance 
corporation  shall  be  deemed  insolvent  whose  assets  and  credits 
are  suthcient  to  reinsure  its  outstanding  risks  in  a  solvent  insurance 
corporation,  the  market  securities  having  been  valued  according  to 
the  market  price  at  the  date  of  valuation. 
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On  the  Fluctuation  of  the  Rate  of  Mortality 
versus  Rate  of  Loss. 


CHARLES    HILDEBRAND. 

REFERENCE  has  so  often  been  made  to  the  principles  under- 
lying this  article  that  no  originality  can  be  claimed  in  its 
preparation.  That  mortality  tables  do  not  express  the  true  proba- 
bility of  living  or  dying  is  well  understood;  not  so,  however,  the 
amount  of  the  error  involved,  which  diminishes  as  the  number  of 
lives  under  observation  increases.  Now,  it  is  not  to  be  denied 
that  insurance  companies  have  to  deal  with  financial  risks,  so  an 
accurate  rate  of  loss  is  presumably  an  important  element.  The 
uncertainty  which  exists  in  the  rate  of  mortality  derived  from  the 
observations  of  a  limited  number  of  lives  becomes  two-fold  when, 
in  addition,  we  bring  the  sums  insured  under  observation  ;  for  this 
has  to  do  with  the  manner  in  which  the  sums  are  distributed.  This 
is  obvious  when  we  consider  that  even  in  the  case  of  two  companies 
exhibiting  similar  rates  of  mortality,  the  monetary  loss  is  largely 
influenced  according  as  the  deaths  fall  among  the  larger  or  smaller 
amounts  insured.  For  the  purpose  of  estimating  the  fluctuation, 
meaning  thereby  any  departure  from  the  general  average  to  which 
the  results  of  repeated  trials  will  continually  approach,  experience 
offers  no  guide,  for  this  necessitates  not  only  a  series  of  groups  of 
an  equal  number  of  lives  exposed  to  risk  (of  death),  but  a  like  dis- 
tribution as  to  amounts  insured.  This  condition  of  things  is 
highly  improbable  in  a  single  company,  and  much  more  so  in  the 
collective  experience  of  several  companies. 

Let  us  now  consider  the  principles  which  form  the  basis  of  this 
paper,  interposing  such  remarks  as  may  be  deemed  necessary  for 
a  better  understanding  of  the  subject. 

An  event  must  cither  happen  or  fail.  Let  the  probability  of  its 
happening  at  a  single  trial  be  (/  ;  of  its  failing,  p  ;  1  trials  are  made 
under  the  same  conditions.  'J'hen  the  probability  that  the  first 
event  will  happen  exactly  r  times  and  the  second  / — r  times  is 

I.. 2.    3.    ...    / 

•^  =  r2.   3 r     I.  2.  3.    .    ■    /-r^'^     '  <') 

I  ^ 
or  y  =  \r      \l-r    '^' ^'" ' 
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This  is  the  general  term  in  the  development  of  (/»  +  (/)'•  (See 
Todhunter's  Algebra,  Article  on  Probabilities.)  If,  then,  conform- 
ing to  the  notation  of  Fodhunter,  we  write 

2 

the  terms,  in  their  order,  give  the  probabilities  that  there  will  be  no 
deaths,  exactly  one  death,  and  so  on,  up  to  n  deaths.  The  sum  of 
all  the  terms  is  unity,  since  p-\-q  =  i. 

To  determine  the  most  probable  number  of  successes  and  fail- 
ures in  the  n  trials  it  is  only  necessary  to  find  the  greatest  term  in 
the  above  expansion.  To  be  brief,  since  a  full  explanation  is 
offered  in  the  above  reference,  if  a  large  number  of  trials  n  are 
made,  it  is  sufficient  to  take  pn  successes  and  gn  failures.  Formula 
(i)  then  becomes 

LJ:_^i^^JLi_ii_ ,^v'^/.'.  (2) 

I.  2.  3.  ...<//.  I.  2.  3 P^^    ^  ^  ' 

Owing  to  the  large  number  of  factors  contained  in  the  expression 
(i),  when  /,  r  and  / — r  are  large  numbers,  the  calculation  becomes 
impracticable,  and  it  is  customary  to  adopt  Stirling's  theorem  in 
computing  its  value.     The  application  of  this  theorem  to  (2)  gives 

I 


a/  ZTclpq 
as  an  approximate  value.  Thus  the  chance  of  this  combination  of 
events  occurring,  although  extremely  small,  is  greater  than  that  in 
favor  of  any  other  proportion.  The  maximum  probability,  as 
appears  from  the  latter  expression,  becomes  smaller  and  smaller  as 
the  number  of  trials  is  increased.  Now,  the  event  will  happen  a. 
number  of  times,  not  exactly  pn,  but  comprised  between  certain 
limits,  pn+k  and  pn — k,  and  for  each  value  oik  we  can  compute  the 
probability  that  the  number  of  occurrences  shall  be  contained  with- 
in these  limits.  The  greater  the  deviation  k  from  the  mean  num- 
ber/>«,  the  smaller  the  chance  of  any  proportion  {pn-\-k,  qn — k)  hap- 
pening. It  is  assumed  that  though  >fe  may  be  large,  it  is  small 
compared  with  /,  p7i  or  g?i. 

Digressing  for  the  moment  from  these  principles,  let  us  suppose 
for  any  given  age,  a  certain  group  of  lives  under  observation  ;  the 
actual  num.ber  of  deaths  will,  in  general,  differ  from  the  most 
probable  number,  thereby  giving  rise  to  an  error,  if  we  assume  the 
true;  rate  of  mortality  to  be  known.  In  another  group  of  an  equal 
number  6i  lives  a  similar  irregularity  follows,  the  number  dying 
probably  differing  more  or  less  from  the  result  in  the  original 
observation.      A  repetition  of  this   operation  71  times  furnishes  the 
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necessary  data  for  determining  the  average  or  mean  actual  error,  the 
sum  of  the  actual  errors  being,  of  course,  taken  irrespective  of  sign. 
This  average  magnitude  of  errors  as  a  means  of  estimating  the 
fluctuations  to  which  both  the  number  of  deaths  and  the  amount  of 
the  claims  are  subjected,  is  an  important  element  of  the  whole 
question,  for  in  general  a  tolerably  probable  estimate  of  its  value 
can  be  found  from  observations.  The  impracticability  of  the 
method,  however,  in  the  present  instance  compels  us,  as  a  natural 
consequence,  to  make  use  of  the  theory  of  probabilities  in  order  to 
determine  the  mean  expected  error. 

If,   therefore,  the  errors  e^,  e.^,  e-^, e,„  are  known, 

the  average  or  mean  error,  independently  of  sign,  is 

^  ^  gi+g.i+ei+ e„ 

n 
But  if  the  errors  are  only  known  a  priori,  then  it  becomes  necessary 
to  multiply  the  magnitude  of  each  error  by  the  chance  of  its  occur- 
ring. An  error  is  then  considered  as  a  disadvantage  in  proportion 
to  its  magnitude,  and  on  the  same  principle  as  that  in  wliich  we 
ascertain  the  value  of  a  pecuniary  risk,  we  may  determine  the  total 
risk  arising  from  all  possible  errors. 

For  each  age  let  the  lives  be  classified  according  to  amounts 
insured,  so  that  we  shall  have  /,  lives  each  insured  for  a  sum  s,,  /^ 
lives  for  a  sum  s.,,  and  so  on.  Now,  of  the  /,  lives  living  at  the 
beginning  of  the  year,  r,  lives  will  fail.  The  probability  that  any 
given  number  of  lives  will  fail  is  expressed  by  the  general  formula 
(i).  But  the  deviation  of  the  number  r,  lives  from  the  mean  num- 
ber (//„  which  call  ,v,,  will  give  rise  to  a  deviation  .v,s,  of  the 
amount  of  the  losses  by  death  in  the  class  /„  with  a  corresponding 
probability .y.  Hence  the  general  expression  for  the  expected  mean 
error  of  the  amounts  of  the  losses, 

^  s.xy, 
taken  between  the  limits  .v  =  — ql  and  x  =  (i — q)L     Now,  if  only 
lives  are  under  consideration,  the  absolute  value  of  the  summation 
takes  the  well-known  form, 


^■^y=]~'^^if'i- 


{^Qc  Joui  nal  (>/  llie  Institule  of  Actuaries,  Vol.  XXVII.,  page  214.) 

Remembering  that  5  is  a  constant  for  one  and  the  same  class 
of  lives  /,,  the  mean  error  of  the  amount  of  the  losses  to  be  expected 
is  expressed  by 


M  A-^~  ^ l\p<l  —  A^-  ^h%pih 


350 


Similarly  for  each  of  the  other  groups  4  /j,  etc.,  of  this  age. 

Now,  in  order  to  determine  the  mean  error  of  the  sum  of  any 
number  of  independent  fallible  results,  add  together  the  squares  of 
all  their  mean  errors,  and  extract  the  square  root  of  the  result.  (See 
Mcrriman,  Method  of  Least  Squares,  page  75.)  'I'herefore,  for  the 
total  mean  expected  error  of  the  amount  of  the  losses,  we  have, 

.8  J p,j  n/s.V,  +  s,%+5,%4-   .   .   .  .    , 
and  of  the  number  of  deaths, 

.  8  Jpq  V/,+/.+4+   .   •   .   •    • 
The  fluctuation  is  only  important,  however,  as  compared  with  the 
total  amount  insured,  consequently  the  proportional  mean  expected 
errors  become  respectively 

.8  JJTq  <\/s^'7,+5»%+S8%+  .   .   .   . 
s/,+s,4-l-s/3+   .   .   .   .    ' 
and 

.8  JJq 

-//,  +  4+/3+      .      .      .      .     " 

The  relation  between  the  proportional  mean  errors  is  expressed  by 

V(5.7.4-s,%  +77yr^H^M^7r:T)' .  ^  _ 

s,/i+s/„4-  .... 

The  greater  the  variation  of  the  amounts  insured,  the  larger  this 
ratio,  its  minimum  value  being  unity. 

In  deducing  these  formulae,  we  assumed  a  uniform  rate  of 
mortality  ;  if,  then,  we  take  Z,  lives  each  insured  for  a  sum  6",,  and 
rate  of  mortality  ^1  ;  L.,  lives  insured  for  a  sum  S.^,  and  rate  q<i,  and 
so  on,  the  mean  expected  error  of  the  amount  of  the  losses  becomes 


i- 


Jp^q,  S;'L^-\-p,q,  S.^L^+ 


An  application  of  the  formulae  to  the  business  of  an  insurance 
company  would  be  a  laborious  task,  and  the  result  would  not  fur- 
nish a  sufficient  recompense  for  the  labor  it  would  entail.  I 
believe  an  illustration  of  a  hypothetical  distribution  of  risks  will 
serve  the  purpose  of  making  the  error  apparent,  and  with  this  end 
in  \\Q\\  I  append  here  the  two  following  examples  : 
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II. 


/. 

s. 

si. 

4,ooo 

I500 

|2, 000,  coo 

2,000 

I,  coo 

2,000,000 

5,000 

2,000 

1 0, 000, 000 

2,000 

3,000 

6, 000,  coo 

4,000 

5,000 

20,000,000 

17,000 

$40,000,000 

/. 

s. 

5/. 

12,000 
2,000 
3,000 

I500 

2,000 
10,000 

$6,oco,ooo 

4,oco,oco 

30,000,000 

17,000 

$40,000,000 

Though  the  probable  number  of  deaths,  likewise  the  probable 
amount  of  losses,  agree  in  the  two  examples,  we  should  find,  in 
assuming  q  =  .02,  that  the  mean  deviation  of  the  rate  of  loss  is 
greater  by  50  per  cent,  in  the  second  case  ;  likewise  this  mean 
deviation  is  greater  than  the  mean  deviation  of  the  probability  of 
dying  by  20  per  cent,  in  the  tirst  and  80  per  cent,  in  the  second 
case. 
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A    Method  of  Ari'OKTioNixc;  Suri'Lus  used  ijv 
Australian  Comi-anies. 

DAVID    GARMENT. 

IT  has  occurred  to  me  that  some  account  of  the  methods  of  allo- 
cating^ surplus  generally  employed  by  life  offices  in  Australia 
may  possibly  be  interesting  to  the  members  of  this  Society  and 
may  very  probably  conduce  to  some  profitable  discussion. 

I  trust  it  will  not  be  considered  any  infraction  of  the  general 
rule  which  forbids  the  discussion  of  the  merits  of  individual  com- 
panies, if  in  alluding  to  the  history  of  the  method  I  am  compelled 
to  refer  b)^  name  to  the  office  with  which  I  have  had  for  many 
years  past  the  honor  of  being  connected  ;  as  otherwise  it  might  be 
somewhat  difficult  to  explain  readily  the  causes  which  led  to  the 
adoption  of  the  system  alluded  to.  In  the  earlier  years  of  the 
Australian  Mutual  Provident  Society  its  by-laws  provided  that  the 
profits  should  be  allotted  to  each  policy  "  in  proportion  to  the  actual 
value  of  the  total  amount  thereof,"  and  in  accordance  with  the 
apparent  intention  of  the  framers  of  this  regulation  the  cash  surplus 
at  each  quinquennial  division  was  therefore  allotted  to  each  policy 
in  proportion  to  its  value,  upon  the  basis  adopted  in  the  valuation 
of  the  liabilities  of  the  Society,  including  the  value  of  any  previous 
additions.  This  rule  was  applied  to  all  policies  alike,  whether 
issued  on  the  whole-life,  limited-premium,  or  endowment-assurance 
plan  ;  but  the  results  were  soon  perceived  to  be  so  inequitable  as 
between  policies  issued  under  different  tables,  as  well  as  between 
policies  of  different  durations  even  under  the  same  table,  that  on 
the  advice  of  three  of  the  most  eminent  British  actuaries  it  was 
decided  in  the  year  1873  ^o  make  a  radical  change  in  the  method 
theretofore  adopted.  The  plan  proposed  for  adoption  by  Mr. 
Sprague,  one  of  the  actuaries  consulted,  was  to  assign,  "firstly,  to 
those  assurances  that  remained  in  force  from  the  last  valuation, 
the  profit  accrued  from  the  valuation  reserves  last  held  for  the  same, 
and  which  arose  from  the  excess  of  interest  realized  over  that  at 
which  it  was  assumed  in  the  valuation  they  would  fructify  ;  and, 
secondly,  by  apportioning  the  remaining  profit  in  proportion  to  the 
premiums  paid  by  such  policies  in  the  period."  This  method  is 
substantiaHy  that  which  was  adopted  by  Mr.  Sprague,  so  far  back 
as  1864,  in  the  Ecjuity  and  Law  office  of  which  he  was  then  the 
actuary,    although    he   seems  to  have,    from    time  to  time,  intro- 
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dueed .  some  modifications  of  the  general  principle  in  actual 
working.  It  was,  however,  suggested  by  Mr.  Black,  the  actu- 
ary of  the  Australian  Society,  that  in  view  of  the  very  diverse 
rates  of  loading  contained  in  the  premiums  charged  under 
different  tables,  as  well  as  at  different  ages  even  under  the 
same  table,  it  would  produce  much  more  equitable  results  if 
the  second  portion  of  the  profit  were  allotted,  not  in  proportion 
to  the  premiums  paid  during  the  period,  but  to  the  loading  on 
these  premiums  ;  and  this  last  method  was  that  which  was  finally 
adopted  by  the  society  and  acted  on  ever  since.  In  actual  practice 
,it  was,  however,  necessary  to  modify  to  some  extent  the  strict  appli- 
cation of  the  rule  as  stated  above.  For  instance,  in  the  case  of 
limited-payment  and  single-premium  policies  the  loading  made  use 
of  in  the  allotment  of  profit  is  not  the  actual  loading  on  the  tem- 
porary premium,  but  the  equivalent  amount  spread  over  the  whole 
of  life,  so  that  the  rate  of  bonus  continues  undiminished  even  after 
all  the  premiums  have  been  paid  up.  Another  adjustment  was 
necessary  as  regards  the  amount  of  profit  to  be  allotted  to  policies 
of  very  recent  date  on  account  of  the  expenses  necessarily  attach- 
ing to  the  acquirement  of  new  business.  In  order  to  meet  this  a 
certain  amount  was  deducted  from  the  loading  contributed  during 
the  valuation  period  by  policies  effected  during  that  period,  an 
equal  amount  being  added  to  that  contributed  by  those  effected  pre- 
viously, the  amount  in  question  being  supposed  to  represent,  with 
sufficient  accuracy  for  the  end  in  view,  the  cost  entailed  by  the  new 
business  over  and  above  the  general  expense  rate  of  the  society. 
The  divisions  of  profit  were  at  first  made  at  (juinquennial  intervals, 
but  have  for  the  past  ten  years  been  made  annually,  the  same  prin- 
ciple as  regards  the  bonus  to  new  policies  being  given  effect  to  by 
returning  to  them,  for  the  first  two  or  three  years  after  issue,  a 
somewhat  less  proportion  of  the  loading  contributed  than  in  the 
case  of  older  ]>olicics. 

The  application  of  the  method  just  described  has  entirely  re- 
moved the  inequalities  and  injustice  which  were  produced  by  the 
old  system,  and  I  believe  I  am  right  in  saying  that  the  new  method 
had  been  adopted  with  comparatively  unimportant  modifications 
by  all  the  Australasian  life  offices ;  and  several  British  companies, 
in  addition  to  the  Equity  and  Law  already  mentioned,  now  use  this 
same  method  or  one  closely  resembling  it.  Its  principal  disadvan- 
tages are  that  it  is  undoubtedly  somewhat  troublesome  and  labori- 
ous to  apply,  and  that  it  is  difficult  to  explain  to  the  general  iniblic, 
who  can  generally  much    more   readily  appreciate  the  supj^osed 


354 

equity  of  a  bonus  which  bears  some  percentage  relation  either  to 
the  amount  assured  or  to  the  premiums  paid.  On  the  other  hand,  it 
seems  to  me  to  completely  solve  the  difficulty  which,  judging  from 
some  recent  discussions  at  the  Institute  of  Actuaries,  seems  to  beset 
some  of  the  English  companies  as  to  the  proper  rates  of  bonus  to  be 
allotted  to  endowment-assurance  policies  ;  it  being  argued  by  some 
that  such  policies  may  fairly  be  allowed  reversionary  bonuses  ecjual 
to  those  allotted  to  whole-life  policies,  while  others  point  out  that 
this  depends  very  much  on  the  rates  of  premium  charged  to 
holders  of  such  contracts.  Of  course,  where,  as  in  Australia,  a  large 
proportion  of  the  total  profit  earned  arises  from  the  high  rate  of 
interest  on  the  invested  funds,  limited-premium  and  endowment- 
assurance  policies  have  a  large  "interest  bonus"  allotted  to  them, 
and  correctly  so.  As  regards  all  the  remaining  portion  of  the  sur- 
plus the  distribution  falls  to  be  made  in  proportion  to  the  loading 
on  the  premium  (modified,  however,  in  certain  cases  as  above  de- 
scribed). The  rate  of  loading  is  generally  considerably  less  on 
short-term  endowment-assurance  premiums  than  on  those  for 
longer  terms  or  on  whole-life  policies,  and  this  circumstance  is 
given  full  effect  to  in  the  allocation  of  the  profits.  The  total  cash 
apjiropriation  to  each  policy  having  been  found  by  adding  to- 
gether the  two  portions  of  the  surplus,  viz.,  that  arising  from  inter- 
est and  that  which  is  allotted  in  proportion  to  loading,  the  equivalent 
reversionary  addition  is  found  in  each  case  and  the  result  an- 
nounced to  the  policy-holder.  This  method  has  in  practice  pro- 
duced results  to  which,  it  seems  to  me,  little  exception  can  be  taken 
on  the  ground  of  equity,  and  which  are,  as  a  rule,  satisfactory  to 
the  assured;  the  reversionary  bonuses  tending  generally  to  in- 
crease slowly  at  successive  divisions,  after  the  first  few  years  of  the 
policy's  existence  during  which  the  increase  is  more  rapid. 

The  method  in  question  is  undoubtedly  much  simpler  than  the 
"contribution  method"  so  much  followed  by  American  companies, 
and,  as  I  have  already  stated,  I  believe  it  does  substantial  justice  to 
the  various  members  without  attempting,  as  the  American  plan 
professes  to  do,  to  analyze  into  all  its  component  parts  the  profit 
earned  by  each  policy.  In  this  matter,  as  in  so  many  others  con- 
nected with  our  business,  we  must  remember  that  life  insurance  is, 
after  all,  essentially  a  question  of  averages  ;  and  that,  try  as  we 
may,  it  is  impossible  to  allot  to  every  separate  policy  its  precise 
share  of  e.^penses  or  its  precise  contribution  to  mortality.  In  order 
to  thoroughly  carry  out  such  a  theory  it  would,  in  fact,  be  necessary 
to  discriminate  in  the  matter  of  expenses,  not  merely  between  a 
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policy  for  j[ioo  and  one  for  £i,ooo,  but  also  between  those  for 
similar  amounts  but  effected  under  different  tables,  as  well  as 
between  those  which  had  been  effected  with  or  without  the  inter- 
vention of  a  canvassing  agent.  In  the  matter  of  mortality,  again, 
it  would  be  necessary  to  treat  differently  a  man  living  in  New 
Zealand  and  another  who  resides  in  Queensland;  to  say  nothing  of 
the  difference  in  this  resi)ect  between  clergymen  on  the  one  hand 
and  mariners  on  the  other.  This  being  so,  it  seems  to  me  to  be 
both  unnecessary  and  undesirable  in  our  allocation  of  surplus  to 
aim  at  a  degree  of  theoretical  exactitude  which  is  manifestly  un- 
attainable in  practice.  The  views  which  I  have  just  enunciated 
regarding  this  point  are  strictly  in  accordance  with  those  which 
were  put  forward  in  a  paper  read  at  the  Institute  of  Actuaries  on 
28th  March,  1892,  by  the  late  Mr.  H.  J.  Rothery.  He  there  says 
(J.  I.  A.,  vol.  XXX.,  p.  134),  with  reference  to  the  "contribution" 
method,  "I  cannot  help  thinking  that  this  attempt  at  refinement 
is  unnecessary,  and  involves  a  needless  amount  of  labor. 
The  method  in  its  simplest  form  divides  the  profit  into  two  jiortions 
only,  namely,  'interest'  and  'loading'  profit,  and  it  seems  to  me 
that  it  is  undesirable  to  attempt  to  carry  the  apportionment  further. 
The  time  has  not  arrived  when  doctors  and  grocers,  butchers  and 
actuaries,  are  to  be  placed  in  separate  sections,  although  it  is  (|uite 
evident  that  these  classes  are  not  subject  to  the  same  rate  of 
mortality." 

If  all  policies  were  on  the  whole-life  plan  there  can,  I  think,  be 
little  doubt  that  the  method  I  have  been  describing  would  do  sub- 
stantial justice  to  all  concerned.  The  case  of  the  endowment- 
assurances,  however,  the  proportion  of  which  in  most  companies  is 
rapidly  increasing,  has  also  to  be  considered.  Were  the  whole  of 
the  profits  derived  from  interest  and  from  loading,  together  with 
minor  sources  of  profit  such  as  that  arising  from  surrenders,  rever- 
sionary bonuses  taken  in  cash,  and  lapses,  then  the  method  in 
question  would  undoubtedly  be  almost  equally  fair  to  all  classes  of 
policies  alike  ;  but  if  any  considerable  portion  of  the  surplus  for 
division  is  found  to  arise  from  favorable  mortality,  as  has  largely 
been  the  case  in  our  Australian  offices,  then  it  is  not  (]uite  so  clear 
that  this  portion  should  be  allocated  in  proportion  to  the  loading  on 
the  jircmiums.  It  is  well  known  that  a  light  mortality-rate  does  not 
produce  so  much  profit  in  the  case  of  an  endowment-assurance  as 
in  that  of  a  wholcTlife  policy  on  a  life  of  similar  age,  so  that  ]K>r- 
haps,  strictly  speaking,  the  total  mortality  profit  should  not  be 
allocated  to  the  former  and  to  the  latter  classes  of  policies  in  e.xact 
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proportion  to  the  amounts  of  loading  respectively  contributed.  It 
must  not  be  forgotten,  however,  that,  generally  speaking,  the  rate 
of  mortality  experienced  on  endowment-assurance  risks  has  proved 
to  be  perceptibly  less  than  on  whole-life  ones.  Moreover,  in  any 
attempt  to  differentiate  between  the  two  classes  of  policies  as  to 
the  rates  of  bonus  to  be  allowed,  we  arc  met  by  the  difficulty  that 
endowment-assurances  effected  under  various  tables  differ  among 
themselves  even  more  than  they  differ  from  whole-life  policies. 
For  instance,  a  policy  payable  at  age  35  or  previous  death  differs 
more  widely  from  one  payable  at  age  70,  than  the  latter  does  from 
one  where  the  sum  assured  is  payable  only  at  death.  On  the  whole, 
therefore,  I  have  come  to  the  conclusion  that,  when  e\erything  is 
taken  into  account,  the  method  I  have  been  describing  allocates 
the  surplus  with  sufficient  fairness  to  the  various  policies  and  may, 
therefore,  be  generally  adopted  with  advantage. 

Should  it  be  thought  necessary  or  desirable  for  any  purpose  to 
analyze  the  profits  more  fully  into  their  component  parts,  this  can 
generally  be  done  with  a  pretty  close  approximation  to  accuracy 
without  going  through  the  elaborate  and  laborious  calculations 
necessary  to  determine  the  "actual  strain"  and  the  "expected 
strain"  by  mortality,  as  recommended  by  Mr.  C.  D.  Higham.  For 
the  total  profits  arise  from  the  following  sources — 1°  interest, 
2°  loading,  3°  mortality,  4°  miscellaneous.  Now,  with  annual 
valuations  especially,  it  is  easy  to  estimate  the  "profit  from  inter- 
est' by  deducting  from  the  interest  receipts  of  the  year  the  interest 
required  to  be  earned  at  the  valuation  rate  on  the  mean  reserve  for 
that  year.  The  "  profit  from  loading  "  will  be  found  by  deducting 
the  expenses  from  the  loading  contained  in  the  premium  receipts  of 
the  year  ;  and  if  we  can  only  determine  with  sufficient  closeness 
the  amount  of  the  "miscellaneous  profits,"  the  balance  of  the  sur- 
plus earned  during  the  year  in  question  must  of  necessity  give  the 
"profit  from  mortality."  "Miscellaneous  profits"  will  generally 
consist  of  profit  from  lapses,  profit  from  surrenders,  profit  from 
bonuses  taken  in  cash,  and  the  cash  values  of  reversionary  bonuses 
which  fall  back  into  the  surplus  fund  by  the  policies  to  which  they 
were  allotted  becoming  void  from  any  cause  before  the  bonuses 
vest.  It  may  here  be  necessary  to  explain  that  in  most  of  the  Aus- 
tralian companies  a  bonus,  even  although  allotted  to  a  particular 
policy,  does  not  usually  become  a  vested  addition  thereto  until  the 
expiry  of.  a  certain  number  of  years  from  the  date  of  the  policy, 
the  period  fixed  being  generally  two  years  or  upwards.  The 
"profits  from  lapses  "  will  generally  be  very  small  in  amount,  even 
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if  they  are  not  in  some  companies  a  negative  quantity,  for  it  is  now 
common  to  allow  a  liberal  surrender  value  for  all  policies  on  which 
two  or  more  annual  premiums  have  been  paid.  The  "profit  from 
surrenders ''  will  generally  admit  of  being  approximated  to  with  a  fair 
approach  to  accuracy,  or  it  may  be  found  by  recording  in  each 
case  the  full  "  valuation  reserve "  on  each  surrendered  policy  at 
date  of  surrender  and  taking  the  difference  between  this  and  the 
amount  paid  the  policy-holder  as  the  profit  on  the  transaction. 
This,  of  course,  presumes  that  the  outgoing  members  are  on  a  par 
as  to  health  with  the  general  body  of  policy-holders,  an  assumption 
which  is  now,  I  think,  pretty  generally  admitted  to  be  a  fairly  reason- 
able one.  On  the  same  assumption  the  profit  from  conversion  of 
reversionary  bonuses  into  cash  may  probably  be  estimated  with 
■sufficient  nearness  for  practical  purposes.  As  to  that  arising  from 
the  non-vesting  of  bonuses  which  have  been  declared,  this  will 
necessarily  be  small  in  amount,  as  it  can  only  apply  to  the  first  one 
or  two  years"  bonuses  on  such  policies  as  become  void  before  they 
have  existed  for  two  complete  years,  assuming  that  two  years  is 
the  time  during  which  a  policy  must  be  in  force  to  entitle  it  to  a 
vested  addition.  It  would  thus  appear  to  be  practicable  to  arrive, 
in  the  case  of  annual  valuations  at  any  rate,  at  a  fairly  accurate 
idea  of  the  amount  of  surplus  which  has  arisen  from  each  of  the 
sources  above  mentioned. 

But,  although  it  may  be  possible  thus  to  arrive  at  an  approxi- 
mate analysis  of  each  year's  surplus  into  its  component  parts,  I 
believe  it  will  be  generally  found  that  the  method  of  apportionment 
I  have  been  endeavoring  to  describe,  wherein  the  profit  from  mor- 
tality and  from  miscellaneous  sources  is  thrown  in  with  the  profit 
from  loading,  will  give  results  at  least  as  free  from  objection  as  any 
other  which  can  be  devised,  bearing  in  mind  that  absolute  equity 
in  the  case  of  every  individual  policy  is  for  many  reasons  unattain- 
able. 

In  an  interesting  paper  printed  in  the  "Journal  of  the  Institute  of 
Actuaries''  (vol.  xxviii.,  p.  257)  Mr.  Sunderland  has  discussed  the 
subject  of  the  relative  bonuses  which  may  safely  be  declared  on 
endowment-assurance  and  whole-life  policies  respectively,  and  in 
the  discussion  which  followed,  Mr.  George  King  gives  reasons  for 
arriving  at  the  conclusion  that  endowment-assurances  should,  as  a 
rule,  receive  reversionary  bonuses  fully  equal  to  those  allotted  to 
whole-life  ]>olicies,  in  the  case  of  an  office  valuing  at  a  rate  of 
interest  at  least  one  per  cent,  under  that  actually  realized  and 
charging  fair  average  rates  of  i)reiiiiiim.      In  the  course  of  the  dis- 
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ciission  on  Mr.  Rothery's  paper  above  cited,  the  same  subject  was 
referred  to  by  several  speakers,  and  iVIr.  F.  Schooling-  stated  that 
"the  profit  from  mortality  on  endowment-assurances  was  very 
much  less  than  it  was  on  whole-life  policies,  and,  in  fact,  it  was 
hardly  appreciable."  I  have  reason  to  believe,  however,  that  this 
is  an  over-statement  of  the  case,  and  that  in  view  of  the  fact  of  the 
extremely  light  rate  of  mortality  experienced  on  endowment- 
assurances,  as  exhibited  in  Mr.  Richard  Teece's  papers  contributed 
to  this  Society,  there  is  necessarily  a  considerable  profit  arising 
from  this  source  to  the  class  of  policies  in  question,  especially  to 
such  of  them  as  run  for  fairly  long  terms  and  are  payable  at  the 
older  ages,  which,  of  course,  as  indicated  above,  approximate  some- 
what in  their  nature  to  whole-life  policies.  Mr.  T.  (i.  ('.  Browne 
also  in  the  course  of  the  same  discussion  described  a  method  of 
division  somewhat  akin  to  that  in  use  in  Australia,  and  which  has 
for  some  time  past  been  adopted  by  the  Guardian  office,  of  which 
he  is  the  actuary.  According  to  this  method  the  profit  is  analyzed 
into  its  various  component  parts,  and  then  the  profit  or  loss  from 
mortality  and  investments  is  ratably  apportioned  between  the 
"interest  profit"  and  the  "loading  profit.'  To  the  latter  is  also 
added  the  profit  from  surrenders  and  lapses,  and  further  the  interest 
on  the  profits  accruing  from  year  to  year  during  the  valuation 
period  is  also  apportioned  ratably.  The  total  "interest  profit"  so 
adjusted  is  then  allotted  in  proportion  to  the  valuation  reserve  held 
for  each  policy,  and  the  adjusted  "loading  profit"  in  proportion  to 
the  loading  on  the  premiums  paid.  On  theoretical  grounds  ihis 
plan  seems  to  have  much  to  commend  it,  but  it  appears,  like  the 
original  "contribution"'  plan,  somewhat  cumbrous  as  compared  with 
that  which  I  have  been  advocating.  I  have  read  with  a  good  deal 
of  care  the  various  papers  which  have  appeared  in  the  "Transac- 
tions "  of  this  Society,  from  time  to  time,  regarding  the  methods  of 
apportionment  of  surplus  as  practised  by  American  companies,  as 
well  as  the  discussions  which  have  ensued  thereon.  In  doing  so  I 
have  been  somewhat  struck  by  the  diversity  of  opinion  which 
seems  to  exist  among  the  various  writers  as  to  the  proper  method  of 
assessing  the  expenses  against  each  policy  as  a  preliminary  to  the 
practical  application  of  the  contribution  method  to  the  division  of 
surplus.  For  my  own  part,  however,  I  hardly  see  the  necessity 
for  any  nice  theorizing  as  to  the  precise  manner  in  which  expenses 
of  various  kinds  should  be  apportioned  between  the  different 
classes  of  policies,  and  it  seems  to  me  that  troublesome  calculations 
as  to  "cost   of  insurance,"   etc.,    may   be   avoided  by  allotting  the 
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surplus  in  the  way  I  have  already  described,  and  that  thus  the 
necessary  apportionment  may  be  effected  with  sufficient  fairness  to 
all,  and  at  the  same  time  without  excessive  labor. 

With  the  view  of,  to  some  extent,  illustrating  by  actual  figures 
the  tendency  of  the  method  in  question  I  have  calculated,  on  cer- 
tain assumptions,  the  bonuses  which  would  be  allotted  to  certain 
l)olicies  effected  under  whole-life  and  endowment-assurance  tables 
respectively,  taking  the  rates  of  premium  charged  from  the  pros- 
pectus of  one  of  the  Australian  companies.  Valuations  and  divisions 
of  surplus  are  supposed  to  be  made  annually,  and  in  the  instances 
given  the  annual  bonuses  are  assumed  to  have  been  allowed  to  accu- 
mulate as  reversionary  additions  to  the  original  sums  assured.  The 
net  premiums  are  calculated  and  the  reserves  computed  by  the  H^' 
tables  at  four  per  cent,  interest,  and  the  cash  share  of  surplus  is  con- 
verted into  its  equivalent  reversionary  addition  on  the  same  basis. 
The  rates  of  premium  charged  are,  for  whole-life  policies  at  age  30, 
£,2\  IS.  8d.  per  ;^i,ooo,  and  at  age  40,  £^2  4s.  2d.  For  an  endow- 
ment-assurance at  55  the  rate  for  age  30  is  ^"37  4s.  2d.  per  ^^1,000, 
and  for  a  similar  policy  payable  at  45,  £^2  is.  8d.  Let  us  next 
suppose  that  at  the  end  of  a  certain  year  the  total  divisible  surplus 
amounts  to  ^^"447,000,  and  that  the  total  reserves  held  a  year  ago 
for  the  policies  now  in  force  were  ;^7, 500,000.  Further  let  us 
assume  that  the  funds  have  during  the  past  year  been  improved  at 
the  effective  rate  of  6  per  cent ,  in  place  of  4  per  cent.,  the  rate  used 
in  the  valuation  of  the  liabilities.  The  "interest  factor"  will  thus 
be  .02,  and  the  total  amount  of  surplus  to  be  apportioned  as  "bonus 
from  interest"  will  be  /"i 50,000,  leaving  ^'297, 000  to  be  allotted  in 
proportion  to  loading.  Next  suppose  that  the  total  "loading  con- 
tributed" during  the  year  by  the  policies  in  force  at  its  close 
amounts  to  ^^270,000.  The  "loading  factor"  will  therefore  be 
1,1=297,000-^-270,000.  In  actual  practice  a  considerably  lower 
factor  would  be  used  for  policies  less  than  two  or  three  years  in 
force,  and  a  slightly  higher  one  for  those  of  long  durations,  but  for 
our  present  purpose  that  just  found  may  with  advantage  be  cm- 
ployed.  Then,  if  we  calculate  the  bonuses  which  would  be  allotted 
to  policies  10  years  in  force,  we  will  have  the  results  shown  in  the 
annexed  table,  if  we  make  the  further  assumptions  that  tlic  jirevi- 
ously  existing  reversionary  bonuses  would  be  for  a  whole-life 
policy  of  /"i,ooo,  age  10  at  entry,  /aso;  age  40  at  entry,  ^"240  ; 
for  an  endowment-assurance  on  30  payable  at  55,  /"iSo  ;  and  for  a 
like  i)()licy  i)ayable  at  45,  ^200. 

It  will  be  seen  from  the  table  that  under  the  condilions  supjiosed. 
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and  with  the  rates  of  premium  actually  charged,  the  reversionary 
bonus  allocated  does  not  vary  very  much  for  different  ages  at 
entry,  tending,  however,  to  be  slightly  less  for  the  older  ages ; 
although  the  "  cash  appropriation "  is  considerably  larger  in  the 
latter  case  than  in  the  former.  Comparing  endowment-assurance 
policies  with  whole-life  ones  for  the  same  age  at  entry  we  find  the 
"cash  appropriation,"  as  might  be  expected  with  such  a  large 
interest  margin,  considerably  greater,  but  the  reversionary  bonus  a 
good  deal  less,  the  policy  with  the  shorter  term  having  a  somewhat 
larger  addition  than  the  other.  It  will  thus  be  seen  that,  with  the 
rates  of  premium  cjuoted,  it  would  hardly  be  justifiable  to  give 
reversionary  bonuses  to  endowment-assurances  at  a  rate  equal  to 
those  allotted  to  whole-life  policies,  even  where  the  margin  of 
profit  from  interest  is  as  high  as  two  per  cent.  If,  however,  the 
rate  of  loading  on  the  endowment-assurance  premiums  were  made 
somewhat  higher,'  then,  no  doubt,  it  would  be  cjuite  possible  to  allot 
them  reversionary  bonuses  at  a  rate  approximately  equal  to  those 
declared  on  whole-life  policies,  so  long  at  least  as  the  rate  of  interest 
realized  continued  to  be  about  two  per  cent,  in  excess  of  that 
assumed  in  the  valuation.  If,  however,  the  rate  of  interest  should 
largely  fall  off,  the  bonuses  to  this  class  of  policies  would  as  a 
necessary  consequence  suffer  to  a  greater  apparent  extent  than  those 
under  the  whole-life  table. 

The  subject  might  be  pursued  almost  indefinitely,  but  as  my 
object  in  penning  these  remarks  was  mainly  to  provoke  some 
discussion  on  the  principles  involved  rather  than  to  attempt  any 
complete  treatise  on  the  question,  I  trust  I  have  already  said  enough 
to  induce  some  of  the  members  to  further  elucidate  the  points  to 
which  I  have  endeavored  to  draw  your  attention. 
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Postscript. 
It  may  be  stated  that,  since  the  above  paper  was  written,  the  Aus- 
tralian Mutual  Provident  Society  has  decided  to  further  modify  the 
plan  above  described  by  keeping  separate  funds  for  the  endowment- 
assurances  and  for  the  whole-life  policies,  thus  ensuring  that  in 
future  each  of  these  two  classes  of  jiolicies  shall  receive  the  profits 
they  have  respectively  earned.  I'his  new  departure  has  been 
Hiitiated  on  the  suggestion  of  the  Society's  actuary,  Mr.  Richard 
Teece,  fortified  by  the  opinion  of  three  eminent  British  actuaries, 
who  were  recently  consulted,  and  the  results  will  be  awaited  with 
interest. 
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Suggestions  in   Respect  to   Dealing  with  Companies 
in  which  the  reserve  is  impaired. 


HENRY    WORTHINGTOX    SMITH. 


WHILE  we  are  aware  that  the  ability  of  a  life  insurance  com- 
pany to  meet  its  contracts  with  reasonable  certainty  as  they 
mature  ought  to  be  tested  by  some  method  which  will  recognize  and 
give  due  weight  to  all  the  facts,  we  do  not  think  that  at  the  present 
time  there  would  be  a  disposition  among  the  majority  of  those  who 
are  in  charge  of  the  execution  of  the  insurance  laws  to  make  any 
move  towards  the  adoption  of  any  other  standard  than  the  present 
rule  of  net  values.  If  a  company  becomes  impaired  under  such 
standard,  the  question  of  the  best  method  of  rehabilitation  becomes 
a  matter  of  great  importance. 

And  here  we  would  say  that  no  plan  is  worthy  of  a  moment's 
consideration  in  which  such  of  the  executive  officers  as  are  respon- 
sible for  the  impaired  condition  of  the  company  are  not  at  once  re- 
moved and  their  places  filled  by  competent  men.  The  capital 
stock  should  be  either  cancelled  altogether  or  its  ownership  be  so 
placed  that  the  control  which  it  exercises  will  be  exerted  forever  in 
the  interest  of  the  policy-holders. 

Assuming  that  the  necessary  control  had  been  obtained,  the 
first  thing  is  to  ascertain  at  the  earliest  practicable  moment  not 
only  the  actual  cash  value  of  the  securities,  but  also  the  liabilities 
of  the  company,  and  the  portion  of  the  common  fund  assigned 
by  the  rule  of  valuation,  to  each  policy. 

The  essential  things  to  be  observed  in  the  attempt  to  put  the 
company  on  its  feet,  are  as  follows  : 

First,  to  protect  the  fund  belonging  to  the  policy-holders. 

Second,  to  maintain  the  premium  income  of  the  company. 

Third,  to  give  the  maximum  amount  of  insurance  during  the 
years  when  it  was  most  needed. 

Fourth,  to  obtain,  as  far  as  possible,  the  full  recuperative  [lOwer 
of  the  business. 

There  are  three  plans  which  may  be  suggested,  all  of  which 
may  be  used  as  occasion  requires.  They  are,  and  we  give  them 
in  the  inverse  order  of  their  importance,  as  follows  : 

a.  To  reduce  the  amount  of  each  policy  and  the  premiums 
thereon,  so  that  the  funds  in  hand  will  furnish  the  necessary  reserve. 

b.  To  accept  from  each  policy-holder  a  note  bearing  at  least 
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four  per  cent,  interest  for  the  amount  of  deficiency  in  the  reserve. 
This  system  maintains  a  premium  income,  increases  the  interest 
income,  and  for  the  time  being-  at  least  reduces  the  amount  of  the 
insurance  by  the  amount  of  the  note. 

c.  To  reduce  life  policies  to  term  policies  and  to  extend  the 
term  of  endowment  policies.  The  policy-holder  continues  to  pay 
the  full  amount  of  the  premium,  and  the  company  covenants  with 
him,  at  stated  intervals,  to  apply  the  accrued  surplus  to  the  exten- 
sion of  the  term  policy,  or  to  the  shortening  of  the  term  of  the  en- 
dowment. It  is  not  impossible  that  such  an  application  of  the 
surplus  on  policies  held  by  parties  at  the  under  and  middle  ages 
may  restore  life  and  endowment  policies  to  their  original  condition. 

The  practical  operation  of  this  plan  can  best  be  shown  by  an 
illustration.  Upon  an  ordinary  life  policy  issued  at  the  age  of  35 
years,  the  reserve  at  the  end  of  ten  years  for  the  Actuaries'  Table 
with  four  per  cent,  interest  is  $133.41  for  each  $1,000  insurance. 
If  the  office  was  found,  upon  examination,  to  have  assets  to  the 
amount  of  62  per  cent,  of  its  liabilities,  the  amount  assigned  to  the 
jjolicy  in  question  at  the  end  of  the  loth  year  would  be  $1 13.41  x.62, 
or,  say,  $82.61.  If  the  insured  could  be  persuaded  to  reduce  his 
policy  to  a  35-3^ear  term  contract,  with  continuous  premiums,  there 
would  be  a  sufficient  amount  in  that  portion  of  the  common  fund 
assigned  to  the  policy  to  furnish  the  reserve  upon  such  a  term 
policy,  and  leave  a  surplus  of  51  cents.  At  the  end  of  any  specific 
term  of  years  the  surplus  could  be  ascertained  and  used  to  extend 
the  policy  for  an  additional  term  of  years.  The  same  might  be 
done  at  the  end  of  successive  terms  until  no  further  surplus  can  be 
accumulated. 

In  case  of  a  limited  payment  life  policy  a  term  insurance  might 
be  substituted  for  the  whole  life  contract,  as  in  the  case  of  the  ordi- 
nary whole  life  policy  by  continuous  premiums,  or  the  number  of 
annual  payments  might  be  increased.  In  case  of  an  ordinary  en- 
dowment insurance  policy  the  term  of  the  endowment  and  the 
number  of  payments  might  be  increased,  and  the  surplus  could  be 
used  to  shorten  the  term  of  the  endowment  and  to  lessen  the 
number  of  annual  payments.  Thus,  in  a  20Tyear  endowment  upon 
which  ten  years'  premiums  have  been  paid,  issued  at  the  age  of  35 
years,  with  continuous  annual  premiums  in  which  62  per  cent,  of 
the  reserve  is  on  hand,  the  endowment  term  would  be  lengthened 
to  about  28  years.  We  have  made  our  illustrations  upon  the  net 
basis.     In  practice,  some  margin  should  be  allowed. 

There  need  not  be  any  exchange  of  contracts.     The  insured  can 
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sign  an  agreement  in  the  nature  of  a  waiver,  reducing  his  policy 
from  a  whole  life  to  a  proper  term  of  years  ;  or,  in  case  of  an  en- 
dowment, lengthening  the  term.  Such  agreements  could  be 
executed  in  duplicate  and  one  copy  filed  with  the  policy  and  the 
other  sent  to  the  company.  The  management  could  agree  to  apply 
the  surplus  in  the  manner  we  have  suggested. 

Of  the  three  plans  named,  the  third  is  the  most  desirable  and 
the  second  the  next.  There  are  cases  where  the  third  of  the 
methods  is  not  applicable,  owing  to  the  age  of  the  party  and  the 
length  of  the  time  for  which  the  policy  has  been  in  existence. 
There  is  no  case,  however,  in  which  the  reserve  on  the  individual 
policy  cannot  be  fully  re-established  by  one  of  the  three  plans  we 
have  named.  The  first  plan,  the  reducing  of  the  amount  of  both 
the  policies  and  the  premiums,  should  only  be  used  where  the  con- 
sent of  the  policy-holder  cannot  be  obtained  for  one  of  the  other 
two.  The  third  plan  should  always  be  used  when  it  is  practicable 
to  do  so. 
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Abstract   of   the    Discussion    of    Papers    Read    at 
Previous   Meetings. 


APPORTIONMENT  OF  EXPENSES    AND    ITS    RELATION    TO    THE    DISTRIHUTION    OK 

surplus.     wm.   e.   starr. 
Page  171,  Pai'Ers,  ktc,  No.  10. 

Mr.  Ireland  :  Ever  since  the  contribution  ])lan  of  dividing  sur- 
plus took  the  place  of  the  cruder,  but  simpler,  methods  that  had 
previously  been  in  use,  the  actuary  has  been  continually  con- 
fronted with  the  problem,  hov\'^  is  the  apportionment  of  expenses  to 
be  made .'' 

Already  five  papers  have  been  read  before  our  Society,  and  dis- 
cussed, specifically  on  this  subject ;  and  other  papers  have  had  a 
more  or  less  direct  bearing  upon  it. 

But  the  question  is  by  no  means  one  of  pure  mathematics,  to  be 
considered,  and  answered  with  an  answer  that  shall  be  proved  to  be 
correct  and  may  then  be  set  up  on  the  shelf  with  the  things  that 
are  not  again  to  be  disturbed  ;  it  is  emphatically  a  question  of  math- 
ematics mixed  with  business  facts,  and  it  may  be  fairly  answered 
in  a  number  of  ways. 

On  first  attempting  a  solution,  one  finds  the  question  subdivid- 
ing itself  and  taking  on  different  forms.  He  asks  himself :  Aside 
from  the  general  expenses  of  the  office,  how  much  specific  expense 
is  allowable  to  secure  new  policies  and  to  keep  up  the  old  ones  ? 
What  should  be  the  ratio  of  the  expense  on  each  kind  of  business 
to  the  expense  total  ?  And  supposing  answers  to  be  found  to  these 
questions,  the  next  may  be.  Does  the  actual  expenditure  conform, 
either  in  gross  or  in  the  ratio  of  its  parts  to  each  other,  to  the 
answers  so  found  ?  If  not,  shall  the  expenses  be  apportioned  in 
the  dividend  calculation,  in  the  manner  in  which  they  ought  theo- 
retically to  have  been  incurred,  or  in  the  manner  in  which  they 
really  were  incurred.?  If  the  actual  expenses  of  a  policy's  first 
year  leave  no  surplus  to  be  returned,  must  the  expenses  be  distrib- 
uted over  other  years  or  other  policies,  so  that  there  may  be  a  first 
year's  dividend.?     And  so  forth  and  so  on. 

In  the  interesting  paper  now  under  consideration,  INIr.  Starr 
describes,  an  ingenious  and  not  very  complicated  method  of  putting 
into  practice  the  theories  as  to  apportionment  of  expenses  that  he 
outlined  in  a  previous  paper.     His  first  step  is  to  apply   "the  inci- 
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dental  surplus "  to  the  payment  of  insurance  expenses  ;  this  he 
does  without  argument  or  discussion  ;  and  if  "incidental  surplus" 
is  understood  to  mean  only  the  surplus  arising  from  lapses  and  sur- 
renders, his  disposal  of  it  is  perhaps  as  wise  as  any. 

The  investment  expenses  he  provides  for,  by  taking  them  from 
the  interest  earnings.  In  the  examples  given,  he  assumes  that  the 
reserves  earn  five  per  cent,  and  that  the  expenses  connected  with 
the  investment  department  are  one-half  of  one  per  cent,  leaving  a 
net  rate  of  interest  of  four  and  a  half  per  cent.,  or  a  dividend  con- 
tribution of  one-half  of  one  per  cent,  from  this  source. 

The  pith  of  his  doctrine,  however,  is  that  "the  only  premium 
"provision  for  expenses  proper  to  be  made,  is  a  percentage  of  the 
^'normal  death  cost  to  rneet  insurance  expenses,"  and  that  this 
scheme  "  taxes  every  policy-holder  for  insurance  expenses  in  exact 
"  proportion  to  his  pecuniary  interest  as  an  insurer." 

If  insurance  methods  were  still  unformed,  and  the  first  agent's 
contract  were  yet  to  be  written,  it  would  be  somewhat  easier  to 
accept  and  act  upon  this  view  than  it  is  at  present  As  a  mat- 
ter of  fact  the  expenses  attending  the  first  year,  or  the  average 
expenses  of  the  early  years  of  a  policy's  existence,  are  much  higher 
than  for  subsequent  years,  while  Mr.  Starr's  illustration  of  a  twenty- 
year  endowment  issued  at  age  50,  shows  a  provision  for  insurance 
expenses  that  increases  annually  up  to,  and  including,  the  ninth 
year,  and  that  is  less  for  the  first  year  than  for  any  other  year  be- 
fore the  fifteenth.  For  an  ordinary  life  policy  issued  at  the  same 
age  the  annual  increase  would  continue  practically  to  the  end,  and 
the  provision  for  the  first  year  would  be  doubled  in  the  nineteenth. 

As  between  different  forms  of  policy,  the  proposed  method 
could  be  made  to  conform  fairly  well  to  the  facts,  provided  that  a 
sharply  graded  scale  of  commissions  were  the  one  employed, 
but  not  otherwise.  It  also  readily  adapts  itself  to  the  limiteil- 
payment  policy,  and  the  change  in  status  from  premium-paying  to 
paid-up  that  such  a  policy  involves. 

The  conclusion  to  which  these  considerations  point  is  one  that 
was  indicated  in  Mr.  Wells's  comprehensive  paper  of  October,  1S92, 
namely,  that  the  normal  death-cost  is  one  element,  but  not  the  only 
one,  that  should  be  considered  in  the  apportionment  of  insurance 
expenses. 

Mr.  Miller  :  The  special  point  of  Mr.  Starrs  paper  appears  to 
be  the  proper  distribution  of  expenses  rather  than  the  general 
matter  of  the  distribution  of  surplus.  He  makes  three  distinct 
propositions,  which  are  together  supposed  to  fix  a  complete  and 
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equitable  system  for  the  apportionment  of  the  expenses  of  life 
insurance  companies,  ist.  All  incidental  surplus  is  to  be  a])plied 
to  the  payment  of  expenses.  2d.  A  definite  percentage  of  the 
present  value  of  the  policy  (say  one-half  of  i  per  cent.)  is  to  be 
allowed  for  cost  of  investment,  and  3d.  All  the  rest  of  the  general 
expenses,  presumably  including  taxes,  is  to  be  assessed  against  the 
several  policies  in  proportion  to  the  yearly  "cost  of  insurance." 

Mr.  Starr's  device  for  putting  his  theory  into  practice  seems  to 
be  very  simple  and  practicable  ;  but  it  is  open  to  debate  whether 
his  theory  takes  into  account  all  of  the  factors  which  in  practice 
enter  into  the  problem  which  he  seeks  to  solve. 

Incidental  surplus,  consisting  mainly,  if  not  altogether,  ot 
profits  from  ceased  policies,  may  doubtless  in  some  cases  be 
applied  in  full  to  payment  of  general  expenses ;  but  in  case  of 
companies  doing  business  on  the  Tontine  or  Deferred  Dividend 
plan,  such  a  disposition  of  incidental  surplus  would  hardly  be 
considered  equitable  to  all  concerned.  It  would  be  permissible  in 
any  case  to  distribute  a  part  of  the  incidental  surplus  in  proportion 
to  the  invested  funds  standing  to  the  credit  of  each  policy,  and  in 
case  of  Tontine  policies,  surplus  accumulations  forfeited  by  pre- 
mature death  should  be  distributed  in  proportion  to  the  value  of 
the  risk  of  the  loss  of  Tontine  accumulations  by  the  death  of  each 
other  policy-holder. 

Assuming,  however,  that  all  incidental  surplus,  together  with  an 
allowance  of  one-half  of  i  per  cent,  of  the  invested  funds,  be  set 
off  against  the  general  expense  account,  is  it  entirely  satisfactory 
and  conformable  to  the  actual  business  conditions  to  distribute  the 
remainder  of  the  expenses  solely  according  to  the  "cost  of  in- 
surance".'' That  such  a  course  is  not  mathematically  correct  will 
be  apparent  if  it  be  remembered  that  it  would  make  the  cost  of  a 
renewable  term  policy  in  the  extreme  ages  of  life  more  than  the 
amount  of  the  insurance.  Even  in  case  of  level  premium  policies, 
such  a  method  of  distributing  expenses  disregards  two  important 
facts,  viz  ,  the  company  has  to  pay  commissions  on  premiums  col- 
lected solely  for  investment,  and  generally  has  to  pay  taxes  in 
proportion  to  the  premiums  paid.  For  both  of  these  reasons  it 
would  seem  proper  to  charge  each  policy  with  a  reasonable  per- 
centage of  the  premium  paid  and  deduct  the  total  of  such  charges 
from  the  remainder  of  the  expense  account,  before  distributing  the 
balance  according  to  the  cost  of  insurance. 

In  view  of  the  extreme  difficulty  of  apportioning  expenses  upon 
any  strictly  scientific  basis,  it  is  probably  about  as  well  to  apply 
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incidental  surplus  to  the  payment  of  insurance  expenses  and 
possibly  in  part  to  the  payment  of  investment  expenses,  except 
where  the  Tontine  plan  may  require  a  modification  of  this  course. 
If  the  remainder  of  the  general  expenses  (including  taxes)  be  then 
divided  in  proportion  to  the  premiums  paid  during  the  year,  it  is 
likely  that  the  general  result  will  be  as  equitable  and  satisfactory 
as  Vi^ith  a  more  refined  system  of  distribution.  Commissions  on 
short  endowments,  or  on  five  or  ten  premium  policies,  should  be 
lower  than  the  commissions  often  paid  on  policies  with  smaller 
premiums  spread  over  longer  periods,  and  if  so,  it  will  be  easy  to 
adjust  expense  charges  accordingly. 

In  case  of  limited  premium  policies,  it  is  an  easy  matter  to 
distribute  the  expenses  over  the  life  of  the  policy  if  it  is  thought 
advisable  so  to  do. 

The  satisfactory  distribution  of  expenses  is  not  difficult  if  the 
expenses  are  moderate,  and  if  they  are  excessive  it  is  doubtful 
whether  I\Ir.  Starr's  plan  would  be  found  to  produce  generally 
satisfactory  results. 

If  life  insurance  companies,  like  banks,  received  their  funds 
over  the  counter  without  any  expense  for  collection,  and  without 
having  to  pay  toll  on  them  for  taxes,  Mr.  Starr's  plan  of  distribution 
of  expenses  would  perhaps  be  as  good  as  could  be  devised  ;  but 
as  it  neglects  the  two  important  factors  alluded  to,  it  is  doubtful 
whether  it  can  be  considered  a  full  and  conclusive  solution  of  so 
vexed  a  problem. 

It  would  appear  that  before  any  effective  reform  in  the  distri- 
bution of  expenses  can  be  instituted,  a  more  scientific  basis  for 
the  payment  of  commissions  should  first  be  secured.  Moneys 
collected  simply  for  investment  should  not  be  subject  to  as  high 
commissions  as  moneys  paid  for  insurance.  With  properly  ad- 
justed commissions,  the  natural  method  of  distributing  the  balance 
of  the  expense  account  would  be  in  proj^ortion  to  the  premiums  paid. 

Mr.  Starr  is  probably  right  in  maintaining  that  the  expense  of 
new  business  should  be  divided  alike  between  new  and  old  policies. 
If  new  business  is  obtained  at  a  reasonable  cost,  old  members  can 
well  afford  to  share  in  the  expense  of  securing  it,  as  they  are  to 
share  in  the  benefits  resulting  from  it.  If  the  cost  of  new  business 
becomes  excessive,  it  would  be  practically  impossible  to  charge  it 
all  against  the  new  policies.  To  do  so  would  make  life  insurance 
deservedly  unpopular.  It  would  be  much  better  to  distribute  the 
expense  over  all  policies,  and  still  better  to  be  content  with  such 
new  business  as  can  be  obtained  at  a  moderate  cost. 
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Mr.  Wells  :  As  regards  Mr.  Starr's  paper,  it  seems  to  me  that  the 
one  thing  to  be  said  about  it  is  the  thing  that  I  said  concerning  a 
paper  upon  essentially  the  same  subject,  written  by  Mr.  Wright : 
that  the  only  fault,  really,  perhaps,  lies  in  the  fact  that  Mr.  Starr 
looks  at  the  thing  from  a  little  the  wrong  point  of  view,  lie 
looks  at  it  from  the  point  of  the  benefit  rather  than  from  the  point 
of  the  cost  of  rendering  that  benefit.  He  distributes  his  expenses 
according  to  the  benefit  to  the  insured,  not  according  to  the  cost 
to  the  company  of  furnishing  that  insurance.  Now,  if  l)y  the 
contribution  plan  we  mean  the  distribution  to  each  individual  pol- 
icy-holder of  the  surplus  gained  by  that  policy,  then  I  think  we 
must  take  account  of  the  cost  of  that  policy — the  cost  to  the  company 
of  that  insurance,  rather  than  the  benefit  of  the  insurance  to  the 
policy-holder.  The  cost  of  collecting  premiums  must  be  assessed 
against  those  premiums,  and  not  against  the  death-cost  to  some- 
body else  who  does  not  pay  the  premiums. 

Mr.  Miller  says  that  so  long  as  the  expense  of  new  business  is 
lightened,  there  is  not  any  difficulty  as  to  the  assessment  of  it. 
When  it  becomes  excessive,  the  effect  would  be  to  render  life  assur- 
ance deservedly  unpopular,  and  therefore  he  thinks  it  would  be 
better  to  make  somebody  else  pay  the  expense — to  distribute  it 
among  the  policy-holders — because,  to  make  those  pay  it  for  whom 
it  is  incurred  would  be  to  make  it  unpopular.  Now,  it  seems  to 
me  that  is  a  good  way  from  the  right  way  of  looking  at  the  thing. 
I  don't  think,  because  the  assessment  of  the  expense  upon  the 
party  who  ought  to  pay  it — if  he  ought  to  pay  it — I  will  grant  you, 
you  may  dispute  that  with  me,  but  if  he  ought  to  pay  it,  I  don't 
think  that  is  a  sufficient  reason  for  taxing  it  on  somebody  else, 
because  he  would  not  like  to  pay  it,  and  because  you  would  make 
insurance  unpopular  with  him,  because  he  would  not  like  it.  If 
the  cost  is  excessive,  the  thing  is  to  reduce  it,  of  course.  But  if 
this  new  business  is  for  the  benefit  of  the  new  insurer,  I  assume 
that  you  give  the  new  insurer  the  benefit  of  the  lighter  mortality 
of  the  earlier  years,  due  to  medical  selection  ;  he  is  entitled  to  that. 
If  the  mortality  is,  as  we  know  it  is,  lighter  among  those  recently 
insured,  he  is  also  entitled  to  the  benefit  of  that  lighter  mortality. 
But  beyond  that,  I  don't  know  of  any  benefit  to  those  who  are 
already  insured,  from  the  new  business — at  any  rate,  from  any 
large  amount  of  new  business,  save  either  from  the  lighter  mortal- 
ity (and  of  that  the  new  members  should  have  the  benefit),  from  a 
possible  future  lower  expense  ratio,  owing  to  the  larger  business  — 
and  I  don't  think  we  have  any  such  lower  expense  ratio  demon- 
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strated  yet  in  the  experience  of  the  companies  ;  but  if  there  were 
any  such  lower  ratio,  if  the  new  policy-holders  get  their  proportion 
of  that  reduction — that  is  to  say,  if  they  are  made  to  pay  only  that 
proportion  which  attaches  to  them  ;  and,  thirdly,  they  are  getting, 
if  possible,  more  experience  from  the  larger  business.  But  then, 
again,  the  new  members  are  entitled  only  to  their  particular  share 
of  that.  They  are  not  entitled  to  any  more  consideration  because 
by  their  coming  in  you  get  a  little  more  uniform  average  experi- 
ence. It  seems  to  me  that  the  newer  members  are  not  entitled  to 
any  consideration  as  against  the  cost  of  insuring  them,  and  that 
any  such  cost  should  be  made  to  come,  in  some  way,  out  of  the 
business  so  obtained,  and  that  ]\Ir.  Miller's  excuse  that  such  a 
course  would  make  the  business  unpopular  is  not  a  reason  for 
making  somebody  else  pay  for  it. 

Mr.  McClintock  :  The  old  theory  was  that,  unless  it  is  going  to 
be  a  benefit  to  the  company  to  get  new  business,  the  company 
should  not  pay  the  expense.  Mr.  Wells'  theory  is  comparatively 
new,  viz.,  that  it  is  not  of  any  benefit  to  the  company  to  get  new 
business,  but  a  great  benefit  to  somebody  else,  and  that  he  ought  to 
pay  the  expense.  Any  new  applicant  who  takes  and  pays  for  a  pol- 
icy is  thereby  bound  to  contribute  annually,  as  long  as  he  keeps  his 
policy  and  pays  his  premiums,  towards  the  future  expenses  of  the 
company.  The  question  of  diminishing  the  expense  ratio  is 
another  matter.  The  fact  that  that  man  is  going  to  pay  so  much  a 
year  towards  the  expenses  of  the  company  is  a  fixed  fact. 

Mr.  Barker  :  In  connection  with  this  valuable  paper  of  Mr. 
Starr,  a  thought  strikes  me  in  regard  to  the  apportionment  of  the 
expenses  on  new  policies  and  on  investments.  It  is  this  :  that  in 
the  securing  of  new  business,  which  manifestly  inures  to  the  bene- 
fit of  the  company,  much  expense  is  incurred  which  could  not 
justly  be  charged  to  the  new  business  exclusively,  such  as  traveling 
expenses,  salaries  of  special  agents — where  the  results  were  «//,  also 
medical  examination  fees  on  rejected  applicants,  etc.;  and  on  in- 
vestments there  should  be  charged  against  the  interest  and  rents 
received  therefrom  the  expenses  incurred  on  their  account,  such  as 
taxes  on  mortgages,  bonds,  etc.,  legal  expenses  incurred  for  exam- 
ination of  titles,  securities,  etc.,  repairs  to  real  estate,  and  the 
traveling  expenses  and  salaries  of  the  officers  and  clerks  whose  time 
is  given  to  the  investment  of  the  funds,  the  care  thereof,  and  the 
collection  of  interest  and  rents  therefrom. 

Mr.  Starr  :  I  have  but  very  few  words  to  say  in  addition  to 
what  has  already  been   said  in   regard  to  this  paper.     Mr.  Miller 


372 

mistakes  my  meaning  in  one  or  two  respects.  My  paper  has  refer- 
ence to  level  premium  policies.  Hence,  it  is  not  applicable  to 
renewable  terms,  except  to  the  term  while  it  exists  as  a  term. 
Another  point  upon  which  I  think  you  misunderstand  me  is  that 
my  provision  for  investment  expenses  includes  the  tax  upon  the 
reserve.  One-half  of  one  per  cent,  of  the  reserve  is  sufficient 
to  pay  all  expenses,  including  taxes  upon  that  part  of  the  business. 
So  far  as  the  question  of  providing  for  the  cost  of  new  business  is 
concerned,  I  take  the  position  that  every  company  is  managed  in 
the  interest  of  its  policy-holders  ;  that  no  expense  is  incurred  for 
new  business  that  is  not  for  the  interest  of  the  existing  policy- 
holders, and  that  it  is  only  right  that  they  should  pay  the  expenses 
of  the  business  which  is  done  for  their  interest. 

The  President  :  Mr.  Wright  informs  me,  gentlemen,  that  the 
remark  that  he  desires  to  make  on  the  paper  which  we  considered 
disposed  of  yesterday,  is  almost  in  the  nature  of  a  privileged  com- 
munication. He  thinks  that  it  is  something  that  ought  to  be  done 
in  justice  to  Mr.  Starr.  And  hence,  with  your  approval,  I  will 
call  him  on  the  floor  and  let  him  read. 

*Mr.  Wright  :  Mr.  Starr  says,  "Another  scheme  is  that  of  Mr. 
Walter  C.  Wright  for  the  distribution  of  incidental  surplus,  for 
which  he  claims  marvelous  merit.  He  says,  '  It  will  be  each 
member's  natural  right  and  interest  to  have  his  share  of  it  based 
on  the  sum  of  his  and  the  company's  mutual  and  computed  obli- 
gations to  each  other,  because  this  will  bring  him  the  largest  share 
of  it  in  dollars  and  cents,  which,  and  not  the  mode  of  its  pro- 
duction, is  his  substantial  concern.' 

"  If  Mr.  Wright  will  explain  how  his  method  of  distribution 
gives  to  each  member  a  larger  share  than  would  otherwise  come  to 
him,  I  will  be  an  early  advocate  of  its  adoption,  and  will  willingly 
forego  the  use  of  incidental  surplus  for  the  payment  of  expenses." 

This  comment  on  my  remarks,  page  322,  papers,  etc.,  No.  7, 
awakened  my  attention  to  the  fact  that  there  is  a  logical  and  gram- 
matical blunder  in  them. 

The  logical  defect  (the  other  is  immaterial)  may  be  remedied 
by  introducing  the  word  tenable  after  the  word  largest  in  the  above 
passage. 

Let  me  illustrate  the  meaning  of  the  passage  so  amended. 

Each  policy  of  an  ordinary  life  insurance  company  covers  at 

*  [Friday,  April  27th.  Mr.  Wright  was  absent  when  the  discussion  on  Mr. 
Starr's  paper  occurred.  His  remarks,  although  made  on  the  day  following  the 
discussion,  are  classified  with  the  other  remarks  on  the  same  subject. — Ed.j 
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successive  stages  of  existence  varying  and  complementary  amounts 
of  computed  premium  reserve,  and  of  risk  to  be  carried  by  the 
company  not  covered  thereby.  The  monetary  value  of  the  reserve 
is  its  present  amount ;  and  that  of  the  risk  is  its  amount,  or  that  of 
the  face  of  the  policy  less  the  computed  reserve,  multiplied  by  the 
assumed  rate  of  mortality  at  the  current  age  of  the  policy-holder. 
These  are  the  values  to  which  my  remark  refers.  At  one  stage  of 
its  duration  the  risk  value  under  a  given  policy  may  be  its  most 
considerable  feature  as  compared  with  one  or  both  of  the  above 
features  of  another  given  policy,  or  of  all  other  policies,  and  at 
another  stage  the  reserve  may  be.  Now,  if  it  were  tenable,  in  view 
of  the  like  rights  of  others,  for  each  policy-holder  to  base  his 
claim  to  incidental  surplus  at  one  time  on  one  feature  and  at 
another  on  another,  of  course  the  then  most  considerable  one,  at 
the  same  time  compelling  the  others  each  to  accept  that  basis  irre- 
spective of  its  present  importance  to  them,  he  might  gain  by  so 
doing.  But  this  evidently  would  not  be  right.  Therefore  the 
largest  claim  which  he  can  defend  his  right  to  must  be  based  on 
the  sum  of  both  his  computed  interests  determined  in  dollars  and 
cents,  as  it  would  not  be  fair  to  him  to  base  it  always  on  one,  and 
especially  on  his  least  interest,  and  this  rule  holds  good  for  all. 

Supposing  the  policies  all  involved  computed  reserves  alone, 
surely  the  rightful  shares  would  depend  on  the  respective  amounts 
of  that  alone,  and  vice  versa,  on  risks  alone ;  whence  in  combina- 
tion they  must  depend  on  the  sums. 

Expense,  of  course,  may  be  introduced  with  reserves  and  risks 
as  a  third  primary  element,  by  those  who  do  not  believe  as  I  do 
that  it  should  be  treated  as  a  co-efRcient  of  the  investment  and 
mortuary  functions. 

Mr.  Starr  also  remarks  that  in  describing  the  three  {})  regular 
sources  of  surplus  as  the  sum  of  the  several  present  reserves,  and 
the  sum  of  the  expected  costs  of  the  year's  insurance,  and  of  the 
year's  provision  for  expenses,  I  do  not  use  the  first  congruously 
with  the  other  functions.  He  would  substitute  for  the  reserve  "the 
yearly  interest  realized  on  the  same."    I  quote  from  his  manuscript. 

I  think  a  little  further  reflection  will  show  him  his  mistake. 
The  interest  realized  includes  the  surplus  interest  to  be  sure,  plus 
interest  of  the  amount  decided  by  the  assumed  rate  (as  4.  per  cent.)  ; 
but  both  arise  alike  and  contemporaneously  from  the  investment  o{ 
the  reserve,  the  latter  jiart  being  strictly  hypothecated  to  its  main- 
tenance by  accretion  and  not  as  a  distinct  fund.  Were  one  the 
basis  or  source  of  the  other,  we  should  quote  the  latter  as  25,  30,  or 
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some  other  percentage  of  the  former,  instead  of  .5,  .75,  or  1.25  per 
cent.,  etc.,  of  the  reserve  as  we  customarily  do.  We  always  quote 
the  vitality  gain  as  a  percentage  of  the  sum  of  expected  costs  of 
insurance.  The  reserve  actually  produces  surplus,  and  also  interest 
which  is  not  surplus  only  because  it  has  been  counted  on  in  fixing 
the  amount  of  premium.  The  other  sources  of  surplus  which  are 
also  originally  parts  of  the  reserve  (excepting  possibly  loading) 
only  yield  it  by  incomplete  expenditure.  There  is  this  distinction 
between  it  and  the  other  sources,  but  this  only  shows  it  to  be  the 
more  fundamentally  and  emphatically  a  source  of  surplus,  and  a 
measure  of  vested  interest. 


Mr.  Wright  then  made  a  statement  explaining  and  apologizing 
for  his  accidental  neglect  to  reply  to  a  communication  handed  to 
him  privately  at  the  Boston  meeting  by  INIr.  Starr,  and  then  read  his 
remarks  printed  elsewhere. 

Mr.  Starr:  Mr.  President,  I  wish  simply  to  remark  upon  the 
latter  matter  referred  to  by  Mr.  Wright,  for  it  has  gone  out  of  my 
memory  in  detail.  My  view  of  this  aggregation  of  the  sources  of 
surplus  was  this.  He  gives,  as  one  of  the  sources  of  the  surplus, 
the  reserve  at  its  capitalized  A'alue,  while  he  gives  the  others  at 
their  yearly  value.  For  example,  he  gives  the  yearly  normal  cost 
of  insurance  as  one  of  the  sources.  He  gives  the  yearly  loading, 
if  I  recollect  aright,  as  the  other.  He  does  not  capitalize  there, 
but  the  reserve  is  an  accumulation,  it  is  a  capitalized  value,  and  it 
yields  also  its  yearly  income.  I  thought  the  yearly  value  of  each 
of  those  sources  should  be  aggregated  as  the  aggregate  of  the 
sources  of  surplus.  That  is  all,  and  that  is  the  difference  between 
my  view  and  Mr.  Wright's.      (Applause.) 


influence  of  the  age  at  entrance  on  the  force  of  selection. 

thomas  b.   macaulay. 

Page  177,  Papers,  etc.,  No.  10. 

Mr.  Wells  :  The  great  difficulty  in  the  study  of  the  effects  of 
selection  lies  in  the  fact  that  we  have  no  fixed  and  reliable 
standard  from  which  to  measure  the  deviations  due  to  it.  We  are 
obliged  to  choose  a  table  which,  from  the  nature  and  extent  of  the 
materials,  and  the  skill  and  experience  of  the  compiler,  we  think 
ought  to  be  reliable,  and  then  test  it  by  comparison  with  other 
observations  and  other  tables.     We  are  obliged  to  judge  of  the 
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accuracy  of  our  yardstick  by  comparing  it  with  other  yardsticks 
which  are  presumably  even  less  accurate. 

The  comparisons  which  I\Ir.  INIacauIay  makes  between  the 
Healtliy  English  Table  and  other  tables,  give,  as  it  seems  to  me,  a 
fair  basis  of  probability  to  his  inference  that  the  rate  of  mortality 
shown  by  that  table  at  the  middle  or  later  middle  ages  of  life  is 
relatively  somewhat  too  low.  They  do  not  bear  out  his  conclusion, 
derived  from  comparisons  with  the  English  Table  No.  3,  that  the 
mortality  among  entrants  under  25  years  of  age  is  excessive 
throughout  the  whole  of  life.  Of  the  fourteen  tables  having  to  do 
wholly  or  principally  with  male  lives,  analyzed  by  Mr.  McClintock 
and  quoted  by  Mr.  Macaulay,  only  four  show  a  ratio  of  actual  to 
expected  mortality  for  ages  at  entry  28  and  under,  in  excess  of  the 
average  for  all  ages,  while  ten  show  a  ratio  for  those  ages  at  entry 
below  the  average.  That  the  English  Table  No.  3  gives  results  in 
this  matter  which  are  more  in  accord  with  our  preconceived  ideas 
does  not  necessarily  prove  that  it  is  more  reliable  as  a  standard  for 
the  investigation  of  questions  of  selection.  As  applied  by  Mr. 
Macaulay  to  the  Twenty  Offices  and  the  Thirty  American  Com- 
panies experiences,  it  gives  results  which  are  quite  satisfactory 
upon  their  face  ;  and  upon  these  results  Mr.  Macaulay's  conclu- 
sions regarding  the  mortality  among  those  insured  at  the  earlier 
ages  are  largely  based.  These  conclusions  are  further  fortified  by 
the  results  deduced  by  comparing  the  mortality  among  those 
insured  at  the  earlier  ages  as  given  in  these  experiences,  with  the 
tables  derived  from  the  experiences  as  a  whole,  and  to  some  extent 
by  the  experience  of  individual  companies.  How  far  these  results 
are  modified  by  the  influence  of  other  things  than  the  age  at  entry 
it  is  difficult  to  say. 

Mr.  Macaulay's  investigations  regarding  the  mortality  among 
those  insured  at  the  older  ages  tends  strongly  to  the  comfortable 
conclusion  that  upon  the  whole  such  insurances  have  not  proved 
undesirable.  With  the  hope  of  obtaining  some  indication  of  the 
influence  of  the  duration  of  the  insurances  upon  Mr.  Macaulay's 
results,  I  made  some  computations  which  may  be  of  possible 
interest.  I  compared  the  actual  mortality  of  the  Twenty  Ofliccs 
experience  on  healthy  male  lives  entering  at  ages  15  to  25  inclu- 
sive, and  also  60  and  upwards,  after  the  first  five  (0-4)  years  of 
insurance,  with  the  expected  mortality  by  the  H*'*'''  table;  also 
the  actual  mortality  shown  by  the  experience  of  the  Thirty 
American  Companies  on  male  lives  for  like  ages  and  durations, 
with  the  expected  mortality  by  the  ungraduatcd  results  obtained  by 
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deducting  the  first  five  (0-4)  years  of  insurance  from  the  table  for 
male  lives.     I  give  the  results. 

Twenty  OrtiCKS  Kxpekience. 

OMITTING    THE    FIRST    FIVE    (0-4)    YEARS    OF    INSURANCE    ( H  ^""). 


Arcs  at 

Years  of 

Actual 

Expected 

Per 

Entry. 

Insurance. 

Mortality. 
434 

Mortality. 

Cent. 

15-25 

5-9 

414 

104  .8 

15-25 

10-19 

457 

385 

118. 7 

15-25 

20  and  over. 

262 

264 

99.2 

15-25 

5  and  over. 

II53 

1063 

108.5 

60-64 

5  and  over. 

630 

639 

98.6 

65-69 

5  and  over. 

275 

312 

88.1 

70  and  over. 

5  and  over. 

87 

93 

93-5 

60  and  over. 

5  and  over. 

992 

1044 

95-0 

Thirty  American  Companies — Male  Lives, 
omitting  the  first  five  (0-4)  years  of  insurance. 


Ag;es  at 

Years  of 

Actual 

Expected 

Per            i 

Entry. 

Insurance. 

Mortality. 

Mortality. 

Cent. 

15-25 

5-9 

920 

960 

95.8 

15-25 

10-19 

339 

298 

113 

8 

15-25 

20  and  over. 

68 

59 

115 

3 

15-25 

5  and  over. 

1327 

^Z^7 

99 

2 

60-64 

5  and  over. 

467 

489 

95 

5 

65-69 

5  and  over. 

139 

130 

107 

0 

70  and  over. 

5  and  over. 

17 

20 

85 

0 

60  and  over. 

5  and  over. 

623 

639 

97 

5 

I  do  not  think  it  worth  while  to  occupy  your  time  with  a  dis- 
cussion of  these  results ;  they  tend  to  the  same  conclusions 
reached  by  Mr.  INIacaulay. 

One  of  the  most  interesting  matters  to  me  in  Mr.  INIacaulay's 
paper  is  his  reference  to  the  question  of  the  existence  of  a  period 
of  maximum  percentage  of  loss.  Under  certain  conditions  such  a 
period  might  naturally  exist;  but  I  think  that  ^Ir.  INIacaulay  has 
shown  that  the  apparent  maximum  may  quite  as  probably  be  due 
to  the  character  of  the  table  by  which  the  expected  mortality  is 
computed. 
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THE    INFLUENCE    OF   THE  AGE    AT    ENTRANCE    ON    THE    FORCE    OF    SELECTION. 

thomas  b.   macaulay. 
Page  177,  Papers,  etc.,  No.  10. 

Wr.  McClintock  :  Those  who  were  present  at  the  meeting-  last 
fall  will  recollect  the  promptness  with  which  I  expressed  my  general 
approbation  of  Mr.  Macaulay's  paper.  A  closer  study  since  then 
does  not  change  my  opinion  of  his  work,  notwithstanding  the  dis- 
covery of  some  defects.  His  conclusions  concerning  the  effects  of 
selection  in  the  case  of  youthful  and  aged  entrants,  while  not 
wholly  novel,  are  supported  by  strong  and  substantial  facts  and 
arguments.  Again,  his  insistence  upon  the  unduly  low  mortality 
erroneously  shown  at  young  ages  by  tables  derived  from  the  aver- 
age experience  of  insurance  companies  is  particularly  worthy  of 
general  attention. 

It  will  be  remembered,  however,  that  I  was  unable  to  express 
agreement  with  Mr.  jMacaulay  in  his  preference  of  Farr's  Table  No. 
3  above  the  Healthy  Districts  Table  as  a  general  standard  for  the 
comparison  of  mortality  experience,  I  said  in  the  first  place,  con- 
cerning the  question  whether  the  Healthy  Districts  Table  misrep- 
resents the  normal  experience  among  healthy  lives  :  "  There  is  no 
apparent  reason  for  such  a  conclusion.  The  utmost  that  can  be 
said  is  that  there  may  be  some  doubt  raised,  and  in  order  to  allay 
any  such  doubt  it  might  be  well  if  some  further  investigations  were 
made  embracing  a  larger  number  of  districts.  In  some  such  way 
as  that  we  could  get  corroboration  or  otherwise  of  this  former 
table,  but  in  no  other  way  can  we  decide  that  that  table  is  not  a 
correct  representation  of  normal  human  existence."  I  went 
on  to  say  :  "Mr.  Macaulay,  however,  went  further,  and  took  the 
additional  ground  that  for  our  purposes  a  general  table  like  the  No. 
3  Table  would  be  a  better  guide  for  a  comparison  of  mortality  than 
the  Healthy  Table,  because  life  companies  have  to  do  with  the  in- 
habitants on  the  average  as  they  find  them,  and  life  insurance 
risks  are  not  chosen  exclusively  from  healthy  districts.  I  should 
prefer  to  withhold  expressing  an  opinion  as  to  that  point  until  the 
discussion  on  Mr.  Macaulay 's  paper  at  the  next  meeting.  All  I 
desire  to  say  now  is  that  the  discrepancy  does  not  of  itself  lead  us 
necessarily  to  doubt  as  to  the  general  accuracy  of  F:irr's  Healthy 
Table  as  an  index  of  normal  healthy  human  life.' 

After  a  good  deal  of  rellection  I  am  unable  to  change  the 
opinion  then  expressed,  that  the  Healthy  Districts  Table  is  a 
generally   accurate   index   of  normal   human    life.      Its   weak  spot 
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seems  to  be  between  55  and  60,  as  pointed  out  by  Mr.  Fackler. 
I  agree  with  Mr.  Macaulay  that  if,  as  he  assumes,  the  average 
experience  upon  insured  lives,  after  eliminating  the  effects  of 
selection,  corresponds  more  closely  with  a  general  table  like 
Farr's  Table  No.  3  (Males)  than  with  the  Healthy  Districts 
Table,  the  general  table  should  be  taken  as  the  standard  for 
comparisons  of  company  experience.  Mr,  Macaulay  does  not 
himself  suppose  that  the  general  Table  No.  3  represents  normal 
healthy  life  among  insured  persons,  but  suggests  that  a  table  de- 
rived from  it  by  taking  a  uniform  percentage  of  the  mortality  at 
different  ages  would  correspond  more  closely  with  the  normal 
standard  which  we  are  socking  than  the  Healthy  Districts  Table  or, 
as  he  would  doubtless  add,  any  table  derived  from  the  Healthy 
Districts  Table  by  a  uniform  percentage  of  mortality.  In  short,  he 
regards  the  curve  of  Table  No.  3  to  possess  more  of  the  desired 
characteristics  than  the  curve  of  the  Healthy  Districts  Table. 
What  I  have  to  say  to-day  will  consist  of  the  reasons  why  I  cannot 
agree  with  him  in  this  opinion. 

Let  us  see  what  Mr.  Macaulay  assigns  as  his  reasons  for 
favoring  Table  No.  3  as  a  standard.  "What  we  desire  to 
"know,"  he  says,  "is  the  rate  of  mortality  pervailing  in  a  mixed 
"community  corresponding  as  closely  as  possible  to  the  risks 
"  of  a  life  company,  but  unaffected  by  any  form  of  selection. 
"  .  .  .  I  have  come  to  the  conclusion  that  the  best  test 
"which  we  possess  for  questions  of  this  kind  is  the  English 
"Table  No.  3,  although,  as  already  pointed  out,  it  is  probably 
"higher  throughout  by  a  somewhat  uniform  percentage  than  the 
"  true  rate  of  mortality  prevailing  in  the  general  community  among 
"persons  of  the  same  social  condition  as  the  assuring  classes. 
"  .  .  .  If  I  were  beginning  the  present  work  again,  with  the 
"knowledge  I  now  have,  I  would  employ  the  English  No.  3  Table 
"  throughout  in  place  of  the  Healthy  English.  .  .  .  Under 
"the  circumstances,  I  have  used  the  English  No.  3  Table  in  the 
"more  important  comparisons."  Finally,  in  summing  up  his 
conclusions,  Mr.  Macaulay  gives  as  the  first :  "  That  the  English 
"Table  No.  3  is  probably  the  least  objectionable  standard  which 
"  we  possess  by  which  to  measure  the  effects  of  selection  at  various 
"ages."  I  have,  I  think,  quoted  everything  adduced  in  favor  of 
Table  No.  3.  The  argument  seems  to  be,  first,  that  there  are 
only  two  tables  unaffected  by  selection  of  sufficient  merit  to 
serve  as  standards ;  secondly,  that  the  Healthy  English  Table 
will    not   serve   because   it   shows   too   light    a    mortality   among 
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the  fifties,  and,  thirdly,  as  a  conclusion,  that  the  other  alterna- 
tive must  be  embraced — the  acceptance  of  Table  No.  3.  This 
assumes  Table  No.  3  to  be  free  from  similar  objections. 
Desiring  to  test  this  explicit  assumption  of  Mr.  Macaulay,  that 
Table  No.  3  "  is  probably  higher  throughout  by  a  somewhat  uni- 
form percentage  than  the  true  rate  of  mortality  prevailing  in  the 
general  community  among  persons  of  the  same  social  condition  as 
the  assuring  classes,"  I  have  taken  the  trouble  to  examine  all  the 
available  graduated  tables  of  insurance  experience,  both  English 
and  American,  as  well  as  the  Peerage  and  Clergy  tables. 

Before  stating  the  result  of  this  examination,  it  is  proper  to 
remark  that  the  phrase  just  quoted,  "  the  true  rate  of  mortality  pre- 
vailing among  the  assuring  classes,"  does  not  express  any  perma- 
nent absolute  scientific  law,  but  rather  a  mere  average  of  a  purely 
relative  character,  depending  on  the  country  and  period  in  which 
the  observations  may  be  made,  and  to  a  greater  extent  than  might 
be  supposed  upon  the  kind  of  insurance  policies  in  vogue  and  the 
methods  employed  to  solicit  applications.  Well-known  statistics 
show  that  during  long  periods  the  American  insurance  companies 
have  enjoyed  a  different  and  a  much  better  rate  of  mortality  than 
the  English.  I  cannot  suppose  this  difference  to  be  due  to  any 
superiority  in  natural  longevity  or  climate.  The  English  clergy, 
for  example,  live  as  long  as  the  American  clergy.  Well-to-do 
farmers  in  England  probably  live  as  long  as  the  same  class  in  this 
country.  I  have  a  theory  that  a  greater  indulgence  in  beer-drink- 
ing among  the  insuring  classes  in  England  may  have  something  to 
do  with  it.  I  have  another  theory  that  the  greater  favor  shown  in 
this  country  to  endowment  and  other  high-priced  classes  of  policies 
may  have  something  to  do  with  it.  And  again,  I  have  a  theory 
that  the  greater  proportion  of  voluntary  applications  in  England 
from  people  who  feel  that  they  need  insurance,  without  urging 
from  agents,  may  have  something  to  do  with  it.  Probably  all  these 
explanations,  and  perhaps  others,  are  needed  to  account  for  the 
difference  in  question.  But,  whatever  the  causes  may  be,  it  is  plain 
that  "the  true  rate  of  mortality"  desired  as  a  standard  must  be  very 
different  in  this  country  from  that  needed  in  England.  For  the  use 
of  members  of  this  Society,  a  standard  corresponding  to  American 
conditions  is  far  more  appropriate  than  one  corresponding  to  Eng- 
lish conditions.  Now,  it  so  happens  that  the  Healthy  English 
Table  corresponds  better,  on  the  whole,  to  American  conditions  of 
life  insurance  than  to  English  conditions.  I  made,  some  years 
ago,  a  statement  on  this  subject,  republished  in  the  papers  of  this 
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Society  for  April,  1893,  pages  92  and  93,  from  which  I  proceed  to 
read  : 

We  have  here  proof  positive,  beyond  ihe  possibility  of  question, 
that  the  permanent  quality  of  American  assured  life  is  uniformly 
and  unusually  excellent.  As  measured  by  the  Healthy  English 
Table,  after  the  first  five  years  of  insurance,  in  the  Thirty  American 
Offices,  the  expected  number  of  deaths  would  have  been  15,669,  and 
the  actual  number  was  15,713.  Referring  to  the  individual  Ameri- 
can offices,  the  expected  and  actual  number  of  deaths  were,  in  the 
Mutual  Life  office  of  New  York,  2,575  and  2,524;  in  the  Mutual 
Benefit  office, 4,425  and  4,300;  in  the  Connecticut  office,  5,894  and 
5,607  ;  and  in  the  Washington  ofitice,  assuming  one  life  for  each 
$2,500  of  assurance,  1,161  and  1,254.  As  I  said  before,  the  groups 
for  different  ages  at  entry  show  results  entirely  analogous.  Thus, 
in  the  Thirty  Offices  we  have  from  15  to  28,  2,049  ^'^^  2,108  ;  from 
29  to  42,  7,700  and  7,569  ;  and  from  43  to  56,  4.926  and  5,081  ;  and 
from  57  to  80,  994  and  955.  In  the  Mutual  Life  office  of  New 
York,  the  only  group  of  ages  at  entry  in  which  the  actual  number 
of  deaths  exceeds  the  expected  is  that  from  43  to  56,  the  numbers 
being  725  expected  and  733  actual;  in  the  Mutual  Benefit  office 
there  is  a  slight  excess  in  the  two  older  groups  ;  in  the  Connecticut 
the  only  group  in  excess  is  that  from  15  to  28,  in  which  the  num- 
bers are  705  and  716  ;  in  the  Washington  two  groups  are  in  excess, 
while  two  fall  short  of  the  expected  mortality.  Taking  the  experi- 
ence of  the  Thirty  Offices  by  quinquenniums,  we  find  that  from 
the  sixth  to  the  tenth  year  the  percentage  of  actual  to  expected 
mortality  was  102  ;  from  the  eleventh  to  the  fifteenth  year,  99  ; 
from  the  sixteenth  to  the  twentieth  year,  95  ;  from  the  twenty-first 
to  the  twenty-fifth,  99,  and  above  the  twenty-fifth  year,  98.  The 
evidence  before  us  is,  I  think,  sufficient  to  convince  the  most  cau- 
tious critic  that  the  Healthy  English  Table  is  a  fair  and  adequate 
representation  of  American  assured  life,  after  the  first  five  years  of 
insurance.  The  coincidence  is,  indeed,  uniform,  convincing  and 
conclusive.  Li  the  single  quinquennium  in  which  for  the  Thirty 
Offices  there  appears  an  excess  of  the  actual  above  the  expected 
number  of  deaths,  namely,  that  from  the  sixth  to  the  tenth  year  of 
insurance,  we  find,  by  referring  to  the  individual  offices  of  which 
the  experience  is  given  by  lives,  that  the  percentage  in  no  case 
rises  so  high  as  96. 

The  remarkable  coincidences  shown  in  the  statement  quoted  do 
not,  of  course,  prove  that  the  Healthy  English  Table  corresponds 
year  by  year  throughout  life  with  the  best  possible  standard  for 
American  experience.  They  do,  however,  go  a  long  distance 
towards  giving  it  the  preference  over  a  table  like  the  English  No. 
3,  which,  as  a  whole,  has  no  correspondence  whatever  with 
Americ£tn  experience. 

Li  the  following  comparisons  I  begin  with  those  tables  which 
Mr.  Macaulay  has  compared  with  the  Healthy  English,  at  the  top 
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of  pag-e  184,  namely,  the  Peerage  Males,  the  H^'<"',  and  the  H^'. 
The  Peerage  table  is  one  wholly  independent  of  selection,  and  the 
H^"°' table  is  practically  independent,  as  it  excludes  the  first  live 
years  of  insurance  on  each  policy.  The  H  ^'  table,  on  the  other 
hand,  is  subject  to  all  the  known  imperfections  due  to  selection, 
particularly  the  unduly  low  mortality  at  young  ages.  These  three 
tables  thus  represent  the  three  classes  of  life  tables  in  use.  The 
first  comparison  I  have  to  show  is  that  with  the  males  of  the  Peer- 
age families,  as  adjusted  by  Berridge,  in  volume  XII.  oiihe  Journal 
of  the  Instiluie  of  Actuaries.  The  following  statement  relates  to 
every  fifth  age,  beginning  at  27  and  ending  at  82  : 


27 

32 

37 

42 

47 

52 

57 

62 

67 

72 

77 

82 
1525 

liH.  E.... 

83 

88 

93 

103 

121 

150 

193 

299 

456 

689 

1035 

Peerage  .  . 

98 

86 

* 
89 

107 

134 

16s 

* 
202 

270 

418 

* 
724 

ic^9 

* 
1526 

^E.3 

76 

84 

95 

III 

133 

* 
170 

218 

* 
297 

427 

628 

916 

1300 

The  upper  line  contains  the  number  of  probable  deaths  in  the 
year  following  the  given  age  among  10,000  persons  living  at  that 
age,  assuming  the  mortality  to  be  five  per  cent,  greater  than  that  of 
the  Healthy  English  Table.  I  shall  hereafter  speak  of  the  number 
of  probable  deaths  among  10,000  living  at  the  beginning  of  the  year 
by  the  phrase  "mortality,"  which  I  therefore  take  to  be  equivalent 
in  meaning  to  10,000  times  the  quantity  usually  denoted  by  the 
letter  q.  The  middle  line  contains  the  mortality  according  to  the 
Peerage  table,  and  the  last  line  contains  four-fifths  of  the  mortality 
according  to  Table  No.  3.  The  stars  above  and  below  the  middle 
line  indicate,  for  the  age  in  ([uestion,  whether  the  mortality  under 
examination  comes  nearer  to  the  upper  or  the  lower  standard.  It 
will  be  seen  that  at  the  twelve  periods  of  life  taken  for  examination 
there  are  six  in  which  the  Peerage  table  comes  nearer  to  the  mor- 
tality five  per  cent,  greater  than  the  Healthy  English,  and  four  in 
which  it  comes  nearer  to  the  mortality  which  is  four-fifths  of  that 
of  Table  No.  3.  It  may  be  supposed  that  by  taking  a  somewhat 
different  percentage  of  the  No.  3  mortality  a  better  comparison 
might  be  made.  Should  any  one  attempt  it,  I  should  properly  be 
allowed  the  privilege  of  shifting  the  percentage  of  the  Healthy 
English  a  little.  I  feci  fairly  sure  that  in  these  and  in  all  the  other 
comparisons  no  better  showing  can  be  made  for  Table  No.  3,  sup- 
posing  that  changes  in  both   percentages  are   permitted   as  just 


382 

intimated.  In  short,  I  think  I  have  succeeded  in  each  case  in  mak- 
ing a  fair  showing  of  each  table  at  the  best  percentage.  It  results 
that,  so  far  as  the  Peerage  mortality  is  to  be  taken  as  a  criterion, 
the  curve  of  the  Healthy  English  Table  corresponds  more  closely 
with  it  than  the  curve  of  Table  No.  3. 

The  next  comparison  is  with  the  H^''"  table,  as  follows  : 


27 

32 

37 

42 

47 

5a 

57 

62 

67 

72 

77 

82 

gH.E 

H»>('') 

a.  F  -> 

95 
* 
99 

86 

100 

93 

* 

94 

107 
107 
107 

118 
i?6 
125 

138 
144 
ISO 

171 

188 

* 
191 

220 
251 

245 

342 

35*6 

334 

521 

5*0 

480 

788 

756 

707 

1183 

"*55 
1031 

1742 

*  1 
1723 

1464 

I  have  compared  this  with  120  per  cent,  of  the  Healthy  English 
and  90  per  cent,  of  the  No.  3  mortality.  The  table  shows  seven 
ages  in  which  the  H'^''' "comes  nearer  to  the  Healthy  English  curve, 
and  three  cases  in  which  it  comes  nearer  to  the  No.  3. 

The  H"  table  shows  rather  more  favorably  for  the  No.  3 
standard,  a  fact  due,  however,  to  the  unduly  low  mortality  of  the 
H'^'  table  consequent  upon  the  greater  proportion  of  freshly  selected 
lives  appearing  in  the  experience  at  young  ages.  The  summation 
shows  seven  cases  nearer  to  the  percentage  taken  of  the  Healthy 
English  mortality  against  five  nearer  to  the  No.  3. 


27 

32 

37 

42 

47 

52 

57 

62 

67 

72 

77 

82 

iiH.E.... 

87 

92 

98 

108 

127 

157 

202 

313 

478 

722 

1085 

1598 

H^' 

69 

81 

* 
95 

* 
107 

137 

175 

240 

346 

499 

749 

1 147 

* 
1714 

iE.3 

* 
79 

* 
87 

99 

116 

* 
139 

* 
177 

* 
227 

309 

445 

655 

954 

1354 

Before  turning  to  the  American  tabulations  of  insurance  ex- 
perience, I  introduce  another  English  table,  that  of  the  English 
Clergy,  as  adjusted  by  Bowser  in  Volume  XVII.  of  the  Journal  of 
the  Institute  of  Actuaries.  Here  again  we  have  seven  ages  in 
which  the  Clergy  table  comes  nearer  to  the  Healthy  English  than 
it  does  to  the  best  percentage  of  Table  No.  3  against  five  ages  on 
the  other  side  of  the  account. 
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27 

32 

37 

42 

47 

52 

57 

62 

67 

72 

77 

82 

H.  E 

Clergy. 

79 
48 

78 

84 
* 
59 

86 

89 

* 
65 

97 

99 
* 
76 

112 

"5 

89 
137 

143 

170 

* 
174 

184 

213 

* 
224 

285 
318 
304 

434 
449 
438 

657 
704 
644 

986 

* 
mo 

939 

1452 
1572 
1333 

The  mortality  of  the  Thirty  American  Ofifices  (amounts)  co- 
incides closely  in  its  character  throughout  with  the  Healthy  English 
Table,  excepting  at  the  younger  ages,  in  which  there  is  an  unduly 
low  mortality  produced  by  the  greater  proportion  of  freshly 
selected  lives,  and  also  at  ages  52  and  57,  about  which  latter  age 
the  Healthy  English  Table  is  confessedly  faulty,  exhibiting 
slightly  too  small  a  rate  of  mortality. 


27 

32 

37 

42 

47 

52 

57 

62 

67 

72 

77 

82 

liH.E.... 

3oOffs 

fE.3 

83 

72 
* 
71 

88 

77 
* 
79 

93 
86 

89 

103 

* 
100 

104 

121 

* 
122 

125 

150 
158 

159 

193 

216 

* 
204 

299 

307 
278 

456 

453 
400 

689 

6§2 

589 

103s 

* 
IC40 

859 

1525 
15*87 
1219 

The  tabulated  experience  of  the  Mutual  Life  Insurance  Com- 
pany of  New  York  corresponds  again  much  more  closely  with  the 
Healthy  English.  The  only  ages  at  which  Table  No.  3  comes 
nearer  are  the  youngest  age,  27,  and  also  ages  57  and  62.  Here 
again,  as  in  all  the  other  illustrations,  we  tind  that  the  Healthy 
English  Table  could  be  improved  for  our  purposes  by  a  slight 
raising  of  the  mortality  about  age  57. 


27 

32 

37 

42 

47 

52 

57 

62 

67 

72 

77 

82 

iH.  E 

66 

70 

74 

82 

96 

119 

153 

238 

362 

547 

822 

1210 

Mut.,  N.  Y.. 

64 

67 

* 
72 

8*1 

9*6 

* 
124 

172 

257 

404 

656 

10^3 

17^6 

§E.3 

* 
63 

70 

79 

92 

III 

142 

,l2 

247 

356 

524 

763 

1083 

The  tabulated  experience  of  the  INIutual  Benefit  Life  shows 
somewhat  curiously.  At  the  younger  ages  again  Table  No.  3 
appears  superficially  to  be  more  satisfactory,  largely  for  the  same 
reason  as  before,  but  at  the  older  ages  it  shows  itself  wholly  worth- 
less, as  indeed  it  does  in  all  the  comparisons. 
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27 

32 

37 

42 

47 

52 

57 

62 

67 

72 

77 

82 

ISH.E 

74 

78 

83 

92 

108 

^35 

172 

267 

407 

616 

925 

1362 

Mut.  Ben.  .. 

64 

68 

74 

85 

103 

134 

i^S 

* 
271 

* 
415 

658 

1064 

1741 

i|E.3 

* 
59 

* 
66 

7*6 

87 

* 
104 

133 

170 

232 

334 

489 

716  1016 

1 

The  following  are  the  figures  derived  from  the  adjusted  experi- 
ence of  the  Washington  Life  : 


27 

32 

37 

42 

47 

52 

57 

62 

67 

72 

77 

82 

iill.E.... 

87 

92 

98 

108 

127 

157 

201 

314 

478 

722 

1084 

1598 

Wash'n  .... 

62 

68 

77 

92 

116 

* 
154 

* 
215 

* 
312 

466 

708 

10^3 

1653 

IE.3  

* 
63 

* 
70 

* 
79 

* 
92 

* 
III 

142 

182 

247 

356 

524 

763 

1083 

The  corresponding  figures  derived  from  the  experience  of  the 
Provident  Life  are  as  follows  : 


27 

32 

37 

42 

47 

52 

57 

62 

67 

72 

77 



82 

|H.  E 

Prov 

iE.3 

53 
46 

4*8 

56 

49 

* 
53 

59 
59 
59 

66 
70 
69 

77 
* 
77 

83 

95 

118 

* 
106 

122 

12*8 
136 

190 

177 

* 

185 

289 

38*9 
267 

438 

* 

501 

393 

658 

* 
1225 

573 

968 
1692 
813 

All  these  examples  taken  together  indicate,  first,  that  below 
60  a  percentage  of  Table  No.  3  can  usually  be  made  to  coincide  at 
least  as  closely  with  the  observed  results  as  a  percentage  of  the 
Healthy  English,  but  that  the  mortality  of  Table  No.  3  is  so 
weighted  between  40  and  60  that  any  percentage  of  it  which 
may  be  taken  to  correspond  with  an  observed  experience  will 
almost  always  show  too  small  a  mortality  at  the  younger  ages, 
and  in  every  case  too  small  a  mortality  at  the  older  ages  of  the 
table.  These  peculiarities,  it  appears  to  me,  positively  exclude 
Table  No.  3  from  use  as  a  standard  of  comparison. 

As  regards  the  Healthy  English  Table,  it  must  be  admitted  at 
once  that  about  age  57  it  shows  too  small  a  mortality.  iNIy  own 
impression,  derived  from  the  figures  exhibited,  is  that  it  also  shows 
too  large  a  mortality  at  the  younger  ages. 
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I  have  made  inquiry  without  avail  concerning  a  tabulation 
which  I  think  was  made  a  number  of  years  ago,  and  published  in 
some  insurance  paper,  of  the  Thirty  Offices'  mortality  experience, 
exclusive  of  the  first  five  years  of  insurance.  I  know  of  no  ad- 
justed American  experience  excluding  the  early  years  of  insurance 
except  that  of  the  Mutual  Benefit  Life,  in  which  the  first  fifteen 
years  of  insurance  are  excluded.  The  mortality  exhibited  by  this 
table  appears  to  agree  more  closely  with  the  ideal  standard  which 
we  may  some  day  hope  to  have,  at  least  for  American  mortality,  than 
any  other  table  in  existence.  The  following  is  the  comparison 
between  this  table,  the  Healthy  English  and  Table  No.  3  : 


27 

32 

37 

42 

47 

52 

57 

62 

67 

72 

77 

82 

JijJL  H  E 
1000  ^^"  '-'■■■ 

78 

82 

87 

96 

"3 

140 

180 

279 

425 

643 

965 

1422 

M.  B.  (15)  .. 

* 

77 

84 

95 

"3 

144 

196 

* 
283 

430 

675 

1088 

100  •^"  J-  •  •  • 

65 

71 

8[ 

94 

113 

144 

'is 

252 

363 

538 

779  jiioS 

A  careful  examination  of  this  table  shows  that  at  the  younger 
ages  it  begins  lower  than  the  Healthy  English,  and  that  after  age 
40  it  substantially  coincides  with  the  Healthy  English  Table,  ex- 
cept that  at  age  57  it  shows,  as  it  should,  a  higher  mortality.  At 
age  77,  again,  there  appears  to  be  a  variation  in  the  Mutual  Benefit 
mortality  in  excess  of  what  should  have  occurred,  this  variation 
being  doubtless  due  to  the  comparatively  small  volume  of  experi- 
ence included  at  that  age.  If  for  the  moment  we  assume  the 
Mutual  Benefit  experience  after  fifteen  years  as  a  standard  of  com- 
parison, we  shall  see  that,  compared  with  it,  the  Healthy  English 
shows  a  mortality  too  high  in  the  younger  ages,  and  again  too  low 
at  age  57. 

On  a  review  of  the  whole  subject,  while  I  find  myself  unable  to 
concur  with  Mr.  Macaulay  in  his  preference  of  Table  No.  3  as  a 
standard,  I  have  to  acknowledge  much  indebtedness  to  him  for 
questioning  the  reliability  of  the  Healthy  English  Table.  That 
table  is  not,  I  think,  inaccurate  to  the  extent  that  Mr.  Macaulay 
supposes,  but  is  undoubtedly  faulty  at  and  about  age  57.  1  think, 
further,  that  it  shows  somewhat  too  high  a  mortality  at  the  younger 
ages.  Notwithstanding  the  defects  thus  ascertained,  the  conclusion 
seems  to  be  that  there  are  very  few  well-graduated  standard  tables 
entirely  free  from  the  inlluence  of  selection  ;  that  only  two  of 
these    possess    suflicicnt    authority    to    be    useil  as  stamlanls    of 
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comparison,  and  that  of  these  two  the  Healthy  Kng-Hsh  is,   on  the 
whole,  distinctly  preferable  to  Table  No.  3, 

Mr.  Macaulay  :  I  am  much  pleased  to  notice  the  carefully 
prepared  criticisms  which  my  ])a])er  has  drawn  out,  and  am 
under  an  obligation  to  Mr.  Wells  and  Mr.  INIcClintock  for  so 
thoroughly  examining  into  the  matter.  I  am  specially  gratified 
to  know  that  we  are  all  apparently  agreed  as  to  the  inain  results, 
and  that  the  point  about  which  the  discussion  has  chiefly  centred 
is  merely  a  side  issue,  the  question  as  to  which  mortality  table 
is  the  best  standard  to  use  when  making  comparisons,  or,  as  Mr. 
Wells  puts  it,  which  is  the  most  correct  "  yard-stick  "  .''  'i'here  are 
only  two  claimants  for  this  honor,  the  Healthy  English  and  the 
English  Table  No.  3.  The  claims  of  these  rivals  must  be  consid- 
ered separately.  If  the  Healthy  English  Table  be  bad,  it  by  no 
means  follows  that  the  English  Table  No.  3  is  good.  And,  in  like 
manner,  if  the  No.  3  Table  be  unreliable,  it  does  not  follow  that  the 
Healthy  English  Table  is  reliable  and  suitable  for  use  as  a  standard. 
They  might,  for  instance,  be  both  bad,  in  which  case  we  would 
merely  be  without  any  proper  standard  at  all. 

Now,  what  are  the  merits  and  demerits  of  the  Healthy  English 
Table.''  In  its  favor  we  have,  (i)  that  the  foundation  idea  of  using 
the  statistics  of  the  most  healthful  sections  of  the  country  seems 
sound  and  commendable  ;  (2)  that  it  has  behind  it  the  authority 
which  comes  from  the  great  reputation  of  its  author.  Dr.  Farr  ; 
and  (3)  that  it  has  the  honor,  which  I  appreciate  very  highly,  of 
being  supported  by  two  eminent  authorities — our  own  Vice- 
President,  Mr.  McClintock,  and  the  Honorary  Secretary  of  the 
Institute  of  Actuaries,  Mr.  King.  On  the  other  hand,  the  objections 
to  it  which  present  themselves  are,  (i)  that  it  is  necessarily  difficult 
to  allot  the  number  of  deaths  which  properly  belong  to  each 
parish,  in  view  of  the  constant  movement  of  population  ;  (2)  that 
incredible  results  are  brought  out  by  its  use,  as,  for  example,  that 
adverse  selection  is  more  powerful  in  middle  life  than  in  early 
adult  years  ;  and  (3)  that  it  does  not  harmonize  with  other  tables 
in  the  latter  half  of  active  adult  life.  For  these  reasons  I  concluded 
that  it  is  faulty  between  ages  40  and  60.  I  objected  to  it  at  no 
other  period  of  life.  The  fact  that  it  is  too  low  between  55  and  60 
is  now  admitted,  and  I  have  merely  claimed  that  the  faultiness 
extends  over  a  rather  longer  period  of  life,  and  that  such  faultiness 
is  sut^cient  to  cause  it  to  be  discarded.  If  the  downward  dip  of 
the  Healthy  English  Table  in  middle  life  be  corrected  by  straight- 
ening   the    line,   we   have  a  table    which    is    practically   an   even 
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percentage  of  the  English  No.  3  Table  at  all  ages.  In  other  words, 
by  taking  a  uniform  percentage  of  the  No.  3  Table,  we  get  practically 
the  Healthy  English  Table,  with  the  middle  dip  raised,  and  that  dip 
is  now  known  to  be,  in  part  at  least,  an  error.  This  was  the 
position  assumed  by  me  in  the  paper  under  discussion. 

In  the  discussion  on  iNIr.  McKenzie's  paper  at  the  October 
meeting  of  the  Society  (A.  S.  A.,  III.,  268),  Mr.  McClintock  rather 
favored  the  idea  that  the  Healthy  English  Table  represents 
human  mortality  in  its  normal  state  and  under  the  most  favorable 
circumstances — in  other  words,  that  it  represents  the  most  select 
possible  class  of  the  population,  excluding  not  only  the  poor  but 
all  except  those  of  the  most  healthful  occupations,  surround- 
ings, circumstances  and  habits,  and  who  are  also  free  from 
business  anxieties  and  worries.  I  hardly  think  that  this  can 
possibly  be  so,  for  the  great  majority  of  even  those  residing  in 
healthful  districts  have  to  earn  their  daily  bread  by  their  daily 
labor.  And  even  if  it  were  true  that  the  table  represents  this 
specially  select  class,  that  very  fact  would  disqualify  it  from  being 
used  as  a  standard  in  connection  with  the  assuring  classes.  But 
does  it  as  a  fact  represent  even  approximately  human  mortality  at 
its  best  ?  It  has  long  been  recognized  that  there  is  no  class  more 
likely  to  exhibit  an  ideal  normal  mortality  than  the  clergy  of  the 
Established  Church  of  England.  Of  good  habits,  in  comfortable 
circumstances,  free  from  business  anxieties,  and  residing,  as  a  rule, 
in  healthful  localities,  they  constitute  an  unusually  select  section 
of  the  community.  In  anticipation  of  this  discussion  I  have  pre- 
pared two  charts  showing  how  the  clergy  and  other  tables  compare 
with  the  English  No.  3  Table  and  with  the  Healthy  English,  and 
would  now  refer  you  to  chart  No.  i.  Hodgson's  table  (as  adjusted 
by  Mr.  W.  A.  Bowser,  J.  I.  A.,  XVII.,  335)  is  based  on  5,088  clergy 
of  the  Established  Church,  among  whom  there  had  occurred  3,122 
deaths.  This  is  a  large  experience  and  is  the  most  reliable  standard 
which  we  possess  for  the  clergy.  The  other  clergy  lines  in  this 
chart  divide  the  same  experience  into  entrants  in  the  last  century 
and  in  this  century,  unadjusted,  but  grouped  by  ages  24  to  29,  30 
to  34,  etc.  They  confirm  each  other  in  a  very  marked  degree,  all 
showing  a  very  favorable  mortality  in  early  life,  but  becoming 
steadily  less  favorable  with  advancing  age.  The  same  peculiarity 
is  very  noticeable  in  the  case  of  the  Clergy  Mutual,  whose  record 
will  be  found  in  the  second  chart.  1  wish  to  draw  your  particular 
attention  to  this  fact  that  all  these  lines  move  steadily  upwartl 
as  we  proceed  from  youth  towards  old  age.    There  are  fluctuations. 
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but  the  general  tendency  is  unmistakable.  The  line  of  the  Clergy 
Mutual  begins  at  between  35  and  40  per  cent,  of  the  English  No. 
3  Table  and  rises  steadily  till  at  age  90  it  reaches  100  per  cent. 
Dr.  Hodgson  has  pointed  out  that  the  clergy  of  the  Established 
Church  can  hardly  be  viewed  as  entirely  unselected  lives,  for 
the  mere  fact  of  their  accepting  incumbencies  is,  so  far  as  it  goes, 
evidence  of  general  good  health  at  the  time  of  such  acceptance. 
The  low  mortality  in  early  life  is  thus  perhaps  due,  to  a  certain 
extent,  to  the  intlucnce  of  selection,  but  chiefly  to  exemption 
from  diseases  attendant  on  poverty,  unhealthful  (occupations, 
bad  sanitary  surroundings  and  dissipation.  These  diseases  are 
chiefly  zymotic  affections  and  consumption,  which  are  most 
fatal,  proportionately,  in  early  manhood.  Dr.  Hodgson's  table  is 
confirmed  by  the  experience  of  the  Prussian  Widows'  Annuity 
Society  (J.  I.  A.,  III.,  30),  which,  although  not  shown  on  the  charts, 
exhibits  the  same  curve,  but  is  less  favorable  throughout.  The  same 
may  be  said  of  Casper's  Prussian  Clergy  and  of  Stussi's  Ruthenian 
Clergy  (J.  I,  A.,  XVIII. ,  352),  although  these  latter  show  consider- 
able fluctuations.  There  is  nothing  in  any  of  these  experiences  to 
confirm  the  dip  of  the  Healthy  English  Table  in  advanced  middle 
life.  It  is,  I  think,  clear  that  whatever  the  Healthy  English 
Table  does  represent,  it  does  not  represent  the  mortality  prevailing 
among  the  clergy  of  the  Established  Church  or  among  other 
unusually  select  lives  of  the  same  character.  This  claim  was 
made  on  its  behalf  by  Dr.  Farr  himself,  but  must  now,  I  think,  be 
finally  abandoned. 

The  question  which  really  remains  is  whether  the  H.  E.  Table 
is  not  faulty  in  early  adult  life  as  well  as  later  on.  On  this  point 
I  am  not  perfectly  sure,  although  I  have  not  claimed  that  it  is  faulty 
at  the  younger  ages.  It  may  perhaps  be  as  well  to  restate  my 
position  in  this  regard.  "  If  the  English  Table  No.  3  be,  on  the 
w^hole,  a  correct  index  of  the  mortality  prevailing  in  the  general 
population  of  England,  then  it  may  reasonably  be  supposed  that 
the  death-rate  in  the  most  healthful  sections  follows  somewhat  the 
same  curve.  If  the  improvement  in  the  mortality  be  not  uniform, 
or  nearly  so,  at  all  ages,  we  would  expect  the  departure  from  this 
rule  to  be  in  the  nature  of  a  favorable  deviation  in  young  adult  life, 
rather  than  in  middle  age."  If  the  population  of  the  healthy  dis- 
tricts could  be  shown  to  correspond  at  all  closely  in  character  to 
the  clergy,  the  H.  E.  Table  would  certainly  be  astray  at  these 
young  ages ;  but  we  know  that  it  does  not  correspond.  And  in 
favor  of  the  fable  we  have  the  fact  that  the  H^'^''  Table,  from  which 
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the  effects  of  selection  have  been  largely  ehminated,  shows  a  heavy 
mortality  at  the  early  ages,  and  thus,  to  a  large  extent,  confirms  the 
Healthy  English  at  that  period  of  life.  INIr.  Nichols'  statistics  with 
regard  to  the  American  clergy,  Episcopal  and  Presbyterian, 
also  show  a  much  higher  death-rate  in  early  life  than  that  prevail- 
ing among  the  clergy  of  the  Established  Church  of  England.  This 
is  apparently  due  to  the  mental  strain  arising  from  business 
anxiety  and  study.  The  low  mortality  among  the  English  clergy, 
as  compared  with  the  American,  appears  to  be  due,  in  a  large  mea- 
sure, to  freedom  from  care  and  worry  ;  and  this  is  not  the  condi- 
tion, as  a  rule,  of  the  section  of  the  community  which  requires  the 
protection  of  life  assurance. 

Apart  from  the  dip  in  the  latter  half  of  middle  life,  nothing  has, 
therefore,  been  yet  brought  forward  to  show  that  the  Healthy  Eng- 
lish Table  is  not  a  correct  representation  of  the  normal  mortality 
prevailing  among  the  assuring  classes.  The  only  charge  which  has 
been  made  against  it  is  in  connection  with  the  dip  referred  to,  and, 
as  I  have  said,  if  a  correction  be  made  by  leveling  up  that  dip,  the 
Healthy  English  Table  becomes  practically  a  round  percentage  of 
the  English  No.  3  Table. 

The  Peerage  Table  (J.  I.  A.,  Xll.,  225)  is  outlined  on  the  first 
chart,  and  shows  a  remarkable  mortality,  being  very  high  in  early 
manhood,  falling  pretty  steadily  with  advancing  age,  and 
after  50  following  roughly  the  same  curve  as  the  clergy  tables. 
The  heavy  death-rate  in  early  life  is,  no  doubt,  a  special  character- 
istic of  the  Peerage,  and  I  hazard  the  opinion  that  it  may  possibly 
be  due  to  bad  habits.  But,  whatever  the  cause  may  be,  it  is  appa- 
rently peculiar  to  the  peerage,  and  they,  as  a  class,  will  hardly  be 
expected  to  exhibit  an  ideal  mortality  curve. 

I  would  like  to  point  out  here  a  difference  between  the  method 
by  which  Mr.  McClintock  has  tested  the  two  tables  and  the  com- 
parisons in  the  charts  now  before  you.  My  own  idea  is  that  the 
presentation  of  a  curve  to  the  eye  enables  us  to  understand  the 
matter  better  than  in  any  other  way,  and  it  has  the  important 
advantage  that  it  is  only  in  this  way  that  we  can  really  appreciate 
the  importance  of  a  fluctuation.  Mr.  McClintock's  method  has  a 
tendency  to  emphasize  the  number  of  deviations,  rather  than  the 
extent  of  the  deviations.  I  have  not  had  tmie  to  examine  his  tables, 
but  would  point  out  that  one  serious  fluctuation  from  the  true  line 
is  of  greater  importance  than  half  a  dozen  slight  fluctuations,  and 
the  table  with  the  greatest  number  of  fluctuations  may  in  reality 
be  the  most  correct.     I  think,  therefore,  that  the  graphic  method  is 
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the  only  one  which  enables  us  to  attach  proper  importance  to  all 
the  features  of  each  table. 

We  have  been  dealing  thus  far  with  the  Healthy  English  Table 
alone,  and,  as  I  have  already  said,  its  faultiness  does  not  prove  that 
the  English  Table  No.  3  is  any  better,  and  we  must  now  consider 
the  claims  of  this  latter  to  our  confidence.  I  would  like,  at  the 
outset,  to  have  it  understood  that  I  have  never  claimed  that  the 
English  Table  No.  3  is  free  from  imperfections.  I  know,  in  fact, 
that  it  has  faults.  The  position  whith  I  have  taken  is  exactly 
stated  in  the  summary  at  the  end  of  the  paper  :  "That  the  English 
Table  No.  3  is  probably  the  least  objectionable  standard  which  we 
possess  by  which  to  measure  the  effects  of  selection  at  various 
ages."  I  do  not  by  any  means  claim  that  it  is  perfect.  I  neverthe- 
less do  still  unhesitatingly  assert  my  belief  that  it  is  the  least  objec- 
tionable. In  its  favor  we  have,  (i)  that  it  is  based  upon  the  total 
population  of  England  and  Wales  ;  (2)  that  there  exists  there  a 
splendid  system  of  registration  and  that  the  movement  of  popula- 
tion from  one  parish  to  another  within  the  Kingdom  would  have  no 
effect  whatever  on  this  table  such  as  it  would  have  on  the  Healthy 
English  Table  ;  (3)  that  the  Enghsh  Table  No.  3  is  endorsed  by  all 
the  weight  of  Dr.  Farr's  reputation,  for  it  has  the  same  author  as 
the  Healthy  English  Table  ;  and  (4)  that  it  is  the  third  table  of  the 
kind  prepared  by  Dr.  Farr.  This  is  a  point  to  which  I  attach  con- 
siderable importance.  We  have  the  English  Tables  Nos.  i,  2  and  3, 
and  each  of  the  latter  was  supposed  to  be  an  improvement  on  its 
predecessor,  for  Dr.  Farr  was  able  to  profit  by  the  criticisms  which 
had  been  passed  on  his  tables,  and  to  remedy  any  defects  which 
had  been  noticed  in  them.  The  English  Table  No.  3  is  the  result 
of  his  mature  consideration,  after  making  the  corrections  which  he 
had  found  necessary  in  the  two  preceding  tables.  In  the  next 
place  (5),  as  you  will  notice  by  chart  No.  i,  it  is  very  strongly 
confirmed  by  the  Healthy  English  Table  itself,  because,  apart  from 
the  dip  in  the  centre,  which,  between  ages  55  and  60,  at  least,  is 
admitted  to  be  erroneous,  the  Healthy  English  Table  runs  fairly 
parallel  with  the  English  Table  No.  3  throughout.  Then,  too  (6), 
it  is  confirmed  by  the  H^'*''^  Table,  which  follows  a  course  between 
the  H"^' Table  and  the  No.  3  Table,  except  at  the  younger  ages, 
where  it  exceeds  it,  and  where  it  is  offset  by  the  low  mortality  in  the 
clergy.  I  would  also  (7)  draw  your  attention  particularly  to  chart 
No.  2,  which  I  think  strongly  confirms  the  No.  3  Table.  These 
various  assurance  experiences — the  Seventeen  Offices,  the  H*'  and 
the  Thirty  American  Offices — all  run  fairly  parallel  to  it  and  with- 
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out  any  marked  fluctuation,  except  such  as  we  would  expect  from 
a  priori  reasoning.  From  age  40  onward  they  all  gradually 
approach  nearer  to  the  100  per  cent.  This  is  exactly  what  we 
would  expect,  for,  as  I  have  previously  mentioned,  the  experience 
of  every  life  assurance  company  gradually  approaches  the  normal 
as  the  proportion  of  new  policies  on  newly  selected  lives  decreases, 
and  the  proportion  is  much  less  at  the  older  ages  than  at  the 
younger.  The  gradual  drop  which  we  notice  in  some  of  the  lines 
between  20  and  40  may  perhaps  be  fairly  attributed  to  the  gradual 
wearing  out  of  the  influence  of  the  young  lives  entering  below  25, 
who  are  worse  risks  than  those  who  enter  later,  and  who  form  a 
gradually  decreasing  proportion  of  the  membership. 

I  think,  for  these  reasons,  that  the  English  Table  No.  3  is  strongly 
confirmed  in  regard  to  its  main  features,  and  that  it  is  a  better 
standard  than  the  Healthy  English  Table,  but  I  admit  at  once  that 
it  has  defects.  One  of  these  is  uneven  graduation  at  certain  ages. 
We  have  an  instance  of  this  at  age  50.  If  we  look  at  chart  No.  2 
we  will  see  that  every  one  of  the  lines  shows  a  slight  fluctuation  at 
exactly  that  age.  When  we  look  into  the  matter  we  find  that  this 
is  not  due  to  any  peculiarity  of  all  these  experiences,  but  to  the 
uneven  graduation  of  the  English  Table  itself  at  that  age. 

Mr.  McClintock  :  May  I  ask  Mr.  IMacaulay  a  question }  Sup- 
pose that  your  charts  were  based  on  the  Healthy  English  Table  as 
a  flat  standard.  Would  not  the  English  Table  No.  3  show  a  hump 
at  age  50  instead  of  a  dip .?  Would  it  not,  in  fact,  show  a  hump  all 
along  at  middle  life  if  the  Healthy  English  Table  were  taken  as  a 
flat  standard .? 

Mr.  Macaulay  :  If  the  Healthy  English  Table  were  taken  as  the 
standard  there  would  be  a  hump  between  the  ages  of  35  and  60. 
We  would  then  merely  have  to  discuss  whether  that  hump  indi- 
cated a  defect,  or  whether  the  standard  itself  was  wrong.  That 
would  simply  be  another  form  of  the  same  question.  I  am  very 
sorry  to  disagree  on  a  point  of  this  kind  with  one  whom  I  esteem 
so  highly  as  Mr.  McClintock,  and  am  quite  willing  to  admit  that  on 
their  face  his  statistics  would  seem  to  show  that  the  English  Table 
No.  3  is  at  fault  at  the  extreme  ages,  and  this  may  perhaps  be  true. 
I  have  never  claimed  that  it  is  an  entirely  perfect  table,  and  one  of 
the  chief  objects  which  wc  have  in  meeting  together  is  that  each 
may  have  the  benefit  of  the  other's  views. 

Note. — It  may,  perhaps,  be  well  to  explain  that  the  expected  deaths,  according 
to  the  English  Table  No.  3,  given  on  pages  194  and  loq  of  the  October  Transac- 
tions, are  Ijased  on  Dr.  Farr's  column,  "Annual  Mortality  I'er  Cent,  at  each 
Age."     It  was  known,  of  course,  that  this  column  does  not  correspond  e.xactly  to 
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d. 


(7^,  as  it  is  found  by  the  formula  .      d^  .     In  otlier  words,  Dr.  Farr  preferred  to 

2 

divide  the  number  of  dcatlis  by  the  number  of  i)ers<)ns  living  at  the  middle  of 
the  year,  rather  than  at  the  beginnin;^.  This  slight  difference  might  ha\e  been 
of  some  importance  if  Dr.  Farr's  figures  were  to  be  used  at  some  ages  and  -/^ 
at  others,  but  as  the  one  factor  was  to  be  applied  to  all  ages,  it  mattered  but 
little  in  this  case  which  was  ado|jted.  Had  a  column  of  (/j.  been  available  it 
would  have  been  preferred,  but  nothing  such  for  the  No.  3  Table  was  in  exist- 
ence, so  far  as  known.  As  the  papers  were  just  going  lo  press,  there  was  not 
time  to  calculate  the  c(jluinn  afresli,  and  Dr.  Farr's  figures  were  used,  since  no 
wrono'  impression  could  follow  such  use.  When  pre[)aring  the  charts  contained 
in  this  number  of  the  Transactions,  however,  t/^  was  calculated  in  the  usual 
way,  and  tlie  ]jercentages  which  the  various  experiences  bear  to  the  No.  3  Table, 
as  shown  by  these  charts,  are  based  on  the  proper  r/^,,  and  not  on  ])r.  Farr's 
column.  As  the  figures  may,  perhaps,  be  of  value  to  others,  I  add  them 
herewith. 

English  Life  Table  No.  3. 

Probability  of  Death  within  One  Year. 
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Mr.  Pierson  :  The  discussion  which  has  involved  the  question 
of  selection  leads  me  to  speak  of  a  paper  for  which  I  have  been 
gathering-  material  during  the  past  eighteen  months.  It  is  the 
experience  of  a  select  class  of  lives,  based  on  the  statistics  furnished 
by  printed  and  manuscript  biographical  catalogues  and  records  of 
several  colleges,  universities,  theological  seminaries,  college 
classes,  college  fraternities,  high  schools,  etc.  A  few  weeks  ago 
Mr.  Nichols  suggested  that  he  might  continue  an  article  which 
he  wrote  several  years  ago.  Mr.  Macaulay  has  referred  to  it, 
statistics  with  regard  to  the  American  clergy.  Quite  recently  Mr. 
Jones  said  that  he  had  it  in  mind  to  make  an  investigation  similar 
to  the  one  mentioned  above.  To  avoid  a  possible  duplication  of 
this  work  they  both  adviseme  to  inform  the  Society  now  as  to  what 
has  been  undertaken. 

If  the  plan  meets  the  approval  of  the  Society  I  will  pursue  it, 
and  hope  to  present  the  results  of  the  investigation  at  some  meet- 
ine:  in  the  near  future. 


"  MORTALITY    SURFACES.       LEON    MARIE. 

Translation  and  note,  by  Howell  W.  St.  John. 

Page  221,  Papers,  etc.,  No.  10. 

Mr.  Stabler  :  Though  we  may  all  have  been  familiar  with  the 
facts  that  the  rate  of  mortality,  during  the  early  years  of  a  policy, 
varies  with  the  time  elapsed  since  issue  as  well  as  with  the  age  of 
the  insured,  and  also  that  a  continuous  function  of  two  independent 
variables  may  be  represented  by  a  surface,  still  the  idea  presented 
in  this  paper,  of  combining  these  two  principles  and  using  a  surface 
to  represent  the  rate  of  mortality,  is  probably  new  to  most  of  us,  as 
well  as  being  interesting  and  suggestive. 

In  M.  INIarie's  paper  it  is  implied  that  the  function  (_y)  may  rep- 
resent either  the  number  living  or  the  rate  of  mortality.  It  seems 
on  some  accounts  preferable  to  let  it  represent  the  rate  of  mortality. 
For  iijy  represents  the  number  living  we  are  forced  to  assume  arbi- 
trarily the  values  of jy  in  the  plane_>'  0  b  (see  ligure,  p.  223,  vol.  III.), 
and  curves  obtained  by  cutting  the  surface  by  planes  not  parallel  to 
the  planej^  oaare  difficult  of  interpretation  and  vary  in  form  with  the 
method  pursued  in  adopting  the  arbitrary  values.  But  if  j'  repre- 
sents the  rate  of  mortality,  the  form  of  the  surface  does  not  depend 
on  any  arbitrary  assumptions,  and  curves  cut  from  the  surface  by 
planes  parallel  io  y  0  z,  y  o  b  andj^o.v  represent  respectively  the 
rates  of  mortality  corresponding  to  the  same  age  at  exposure  and 
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different  durations,  corresponding  to  the  same  duration  and  dif- 
ferent ages  at  exposure,  and  corresponding  to  the  same  age  at 
issued,  and  different  durations  and  ages  at  exposure.  A  curve  cut 
by  a  plane  parallel  to  2  o  x  would  also  be  quite  interesting. 
Points  on  such  a  curve  would  represent  different  ages  at  exposure 
with  such  different  corresponding  durations  that  the  rate  of  mor- 
tality would  be  constant. 

M.  Marie  suggests  the  possibility  of  facilitating  the  process  of 
adjusting  observations  of  mortality,  tabulated  according  to  age  at 
entrance  as  well  as  age  attained,  if  a  satisfactory  form  of  equation 
may  be  found  to  represent  the  mortality  surface.  Without  such  an 
ecjuation  a  satisfactory  adjustment  is  certainly  difficult  enough,  but 
I  doubt  whether  any  form  of  ecjuation  for  this  surface  will  be  found 
materially  to  lessen  the  difficulty.  The  analyzed  table  of  British 
Government  Annuitants  by  Mr.  Finlaison  was  adjusted  in  part  by 
the  application  of  Gompertz's  formula  to  the  tables  for  each  of  the 
first  four  years,  with  the  constants  of  the  formula  varied  at 
intervals  of  age.  The  finally  adjusted  tables  still  show  some  abrupt 
irregularities,  as  was  noted  by  Mr.  T.  B.  Sprague  in  his  report  on 
Mr.  Finlaison's  work.  Mr.  Sprague's  own  Select  Mortality  Tables 
(J.  I.  A.,  XXII.,  p.  394)  adjusted,  without  the  assumption  of  any  law 
of  mortality,  largely  by  the  graphic  method,  also  show  some 
irregularities  but  are  more  regular  on  the  whole. 

Smoothness  of  graduation  of  the  mortality  surface  or  analyzed 
mortality  table  corresponds  to  regularity  in  the  curves  cut  by 
two  sets  of  parallel  planes,  the  planes  of  each  set  making  an 
ano-le  with  those  of  the  other,  or  to  regularity  in  two  sets  of 
mortality  tables,  one  showing  the  rates  of  mortality  for  fixed  ages 
at  entrance,  the  other  for  fixed  ages  attained,  or  for  fixed  durations. 


POLICIES    OR    LIVES,    AND    AMOUNTS    AT    RISK.       ASA    S.     WING. 

Page  232,  Papers,  etc.,  No.  10. 

Mr.  Craig  :  The  object  of  Mr.  Wing's  papers  was  to  question 
whether  the  ratio  of  claims  by  amount  is  greater  than  that  by  num- 
ber, notwithstanding  the  fact  that  the  ratios  by  totals  always  pro- 
duce this  result.  He  has  shown  that  because  policies  on  lives  over 
40  years  of  age  are  larger  than  those  on  lives  40  years  of  age  and 
under,  taken  in  connection  with  the  heavier  normal  mortality  on 
the  older  ages,  the  average  amount  of  claims  should  be  greater 
than  the  average  amount  exposed. 
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An  analysis  of  the  subject  opens  up  an  interesting  field  for  the 
future,  as  Mr.  Wing  intimates  he  has  only  touched  upon  the  outer 
edge. 

His  remarks  and  deductions  attract  our  attention  and  divert  the 
mind  from  a  preconceived  thought,  but  he  does  not,  nor  does  he 
claim  to,  prove  that  the  whole  excess  in  ratio  of  amount  over  num- 
ber has  been  explained. 

While  the  present  data  are  somewhat  imperfect,  still  the  subject 
is  of  sufficient  importance  to  justify  us  in  our  investigations,  even 
though  we  only  approximate  to  the  truth. 

The  concluding  paragraph  of  Mr,  Wing's  first  paper  is  as  follows: 

"Pursuing  much  the  same  line  of  thought  indicated  in  this 
paper,  it  may  be  found  that  the  apparently  favorable  mortality  ex- 
perience on  endowment  insurance  arises  more  from  the  fact  that 
the  exposures  are  confined  within  a  more  limited  range  of  ages 
than  for  ordinary  life  policies,  and  that  impaired  risks  are  withdrawn 
from  exposure  which  on  life  policies  would  continue  until  reported 
as  death-claims,  rather  than  from  the  theory  so  often  advanced  as 
to  selection  by  the  insurer."' 

If  he  had  gone  one  step  further  and  shown  that  on  endowment 
policies,  the  experience  on  which  is  known  to  be  exceedingly  favor- 
able, the  average  amount  written  was  generally  much  smaller  than 
on  whole-life  policies,  an  additional  convincing  argument  would 
have  appeared  in  support  of  his  view. 

The  following  figures  have  been  deduced  from  the  New  York 
insurance  reports,  and  do  not  include  reversionary  additions  where 
they  have  appeared  as  such  : 
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Table    No.    1. 

Average  Amount  of  Life  and  Endowment  Policies  at  the  End  of 
EACH  Calendar  Year. 


Connecticut  Mutual  Life. 

Mutual  Life. 

Washington  Life. 

Average 

Amount. 

Average 

Amount. 

Average  Amount. 

Life. 

Endowment. 

Life. 

Endowment. 

Life. 

Endowment. 

1870 

3064 

2623 

3198 

2920 

2346 

2065 

I87I 

3016 

2576 

3204 

2795 

2355 

2035 

1872 

2969 

2502 

3559 

2877 

2404 

1970 

1873 

2945 

2415 

3521 

2792 

2382 

1945 

1874 

2927 

2352 

3488 

2738 

2373 

1899 

187s 

2887 

2278 

3458 

2727 

2388 

1889 

1876 

2842 

2227 

3415 

2688 

2360 

1769   i 

1877 

2776 

2163 

3346 

2657 

2377 

1833 

1878 

2704 

2073 

3278 

2631 

2174 

1640 

1879 

2627 

2020 

3229 

2609 

2144 

1639 

1880 

2589 

2008 

3218 

2619 

2247 

169I 

I88I 

2551 

2028 

2936 

2499 

2272 

1859 

1882 

2526 

2026 

2929 

2547 

2323 

1904 

1883 

2501 

1994 

2915 

2605 

2237 

2012 

1884 

2467 

1954 

3162 

2694 

2318 

2078 

1885 

2446 

1936 

2898 

2590 

2304 

2082 

1886 

2431 

19 19 

2903 

2561 

2278 

2136 

1887 

2419 

1907 

2937 

2529 

2298   1   2140 

1888 

2413 

1957 

2969 

2541 

2264 

2171 

1889 

2409 

2001 

3038 

2663 

2263 

2146 

1890 

2417 

2057 

3177 

2796 

2267 

2106 

I89I 

2416 

2123 

3168 

2779 

2220 

2043 

1892 

2429 

2155 

3096 

2728 

2099 

1977 

A  simple  illustration  will  suffice  : 

Assume  that  $30,000,000  are  exposed  on  life  contracts,  with  an 
average  of  $3,000  each,  and  that  $7,500,000  are  exposed  on  endow- 
ment contracts,  with  an  average  of  $2,500  each;  that  the  tabular 
death-rate  in  each  case  is  10  per  thousand ;  that  the  actual  death- 
rate  is  90  per  cent,  of  the  tabular  rate  on  the  life  contracts,  and  66 
per  cent,  on  the  endowments.  Then,  having  10,000  life  policies, 
we  shall  have  90  deaths  for  $3,000  each,  or  $270,000,  and,  say,  20 
deaths  on  3,000  endowment  policies  for  $50,000,  making,  in  all,  no 
deaths  and  $320,000. 

The  average  amount  exposed  is  $2,885,  and  the  average  claim  is 
$2,909  ;  the  ratio  for  the  number  is  .846  and  for  the  amount  .853. 

During  the  discussion  of  Mr.  Wing's  first  paper,  the  question  was 
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Table    No.    l.— (Continued.) 

Average  AmouxXt  of  Life  and  Endowment  Policies  at  the  End  of 
EACH  Calendar  Year. 


Mutual  Benefit  Life. 

Provident  Life  &  Trust 

John  Hancock. 

Average  Amount. 

Average 

Amount. 

Average 

Amount. 

Life. 

Endowment. 

Life. 

Endowment. 

Life. 

Endowment. 

1870 

3501 

3646 

3032 

2687 

2601 

2001 

I87I 

3441 

3482 

2962 

2577 

1872 

3386 

3288 

2857 

253^ 

1873 

3314 

3019 

2979 

2698 

2425 

1683 

1874 

3314 

3019 

3022 

2900 

2383 

1539 

1875 

3^§^ 

2655 

3056 

2963 

2307 

1380 

1876 

3086 

2533 

3103 

3006 

2153 

1299 

1877 

2991 

2430 

3060 

3004 

2097 

1326 

1878 

2902 

2244 

3066 

3013 

2IOI 

1267 

1879 

2833 

2166 

3089 

3033 

2067 

1244 

1880 

2786 

2185 

3150 

3130 

1976 

1246 

I88I 

2778 

2237 

3^39 

3158 

1884 

1313 

1882 

2762 

2232 

3180 

3146 

1880 

1329 

'IP 

2759 

2348 

3190 

3168 

1830 

1338 

1884 

2746 

2388 

3204 

3150 

I76I 

14CX) 

1885 

2739 

2419 

3203 

3103 

I72I 

1472 

1886 

2734 

2386 

3264 

3074 

1669 

1527 

1887 

2727 

2387 

3305 

3071 

1721 

^574 

1888 

2720 

2394 

3290 

3040 

1752 

1648 

1889 

2725 

2395 

3303 

3021 

I79I 

1720 

1890 

2731 

2420 

3400 

3013 

1808 

1786 

I89I 

2715 

2420 

3405 

2989 

1783 

1805 

1892 

2704 

2428 

3623 

2992 

1818 

1891 

raised  whether  policies  for  large  amounts  are  not  more  persistent 
than  those  for  small  amounts,  and  particularly  during-  one  or  two 
years  after  issue. 

The  experience  of  the  30  American  Offices  certainly  indicates 
that  such  is  the  case. 

The  following  table  shows  the  number  and  amount  issued,  the 
discontinued  during  the  first  calendar  year,  and  also  during  the  first 
two  calendar  years  : 
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Table  No. 
30  American  Offices.- 


-Males. 


Discontinued  in  Zero  Year   I 

Arc 

at 

Entry, 

Entrants. 

OF  Insurance 

No. 

Amount. 

Unit,  $1,000. 

Aver.  Amt. 

No. 

Amount. 
Unit,  Si.ooo. 

Aver.  Amt 

20 

lOIIO 

19252 

1904 

817 

I415 

1732 

21 

14896 

30749 

2064 

1094 

2125 

1942 

22 

19955 

42124 

2III 

1554 

2945 

1895 

23 

24574 

54330 

22II 

1748 

3349 

I916 

24 

28504 

64563 

2265 

1895 

3793 

2002 

20-24 

98039 

211018 

2152 

7108 

13627 

I917 

25 

32680 

76582 

2343 

2120 

4172 

1968 

26 

34138 

80236 

2350 

2182 

4022 

1843 

27 

36221 

87030 

2403 

2050 

4344 

2119 

28 

41636 

93734 

2251 

2052 

4193 

2043 

29 

38787 

968 1 1 

2496 

2017 

3356 

1664 

25-29 

183462 

434393 

2368 

1 042 1 

20087 

1928 

30 

42300 

105978 

2505 

2184 

4702 

2153 

31 

39923 

100042 

2506 

1857 

4048 

2180 

32 

40089 

101772 

2539 

1868 

4061 

2174 

33 

40498 

104474 

2580 

1872 

4107 

2194 

34 

39624 

102664 

2591 

1669 

3469 

2078 

30-34 

202434 

514930 

2544 

9450 

20387 

2157 

35 

39759 

103782 

2610 

1826 

3955 

2x66 

3t> 

38034 

102433 

2693 

1632 

3859 

2365 

37 

35363 

94029 

2659 

1462 

3584 

2451 

3^ 

34772 

93522 

2690 

1427 

3130 

2193 

39 

32206 

88592 

2751 

1307 

2922 

2236 

35-39 

180134 

482358 

2678 

7654 

17450 

2280 

40 

33003 

90364 

2738 

1346 

3001 

2230 

41 

27981 

79495 

2841 

1076 

2382 

2214 

42 

26450 

76522 

2893 

965 

2396 

2483 

43 

24402 

69852 

2863 

937 

2170 

2316 

44 

22431 

64953 

2896 

830 

1911 

2302 

40-44 

134267 

381186 

2839 

5154 

11860 

2301 

45 

21980 

63491 

2889 

859 

1947 

2267 

4b 

19350 

57757 

2985 

711 

1638 

2304 

47 

16859 

51924 

3080 

634 

1528 

2410 

48 

15825 

47985 

3032 

582 

1775 

3049 

49 

13873 

43  "9 

3108 

456 

1090 

2390 

45-49 

87887 

264276 

3007 

3242 

7978 

2461 

50 

13650 

41776 

3061 

491 

mo 

2261 

51 

10458 

32807 

3137 

406 

1067 

2628 

52 

9452 

29239 

3093 

299 

694 

2321 

53 

8213 

25055 

3051 

301 

579 

1924 

54 

7146 

22521 

3152 

241 

467 

1938 

50-54 

48919 

15 1398 

3095 

1738 

3917 

2254 

55 

5963 

18939 

3176 

193 

478 

2477 

56 

4978 

16256 

3266 

155 

409 

2639 

•  57 

4212 

13878 

3295 

126 

296 

2349 

58 

3605 

11429 

3170 

100 

220 

2200 

59 

2933 

9413 

3209 

no 

252 

2291 

55-59 

21691 

69915 

3223 

684 

1655 

2420 

60 

2682 

8497 

3168 

81 

165 

2037 

61 

1683 

5239 

3II3 

53 

117 

2208 

62 

1-206 

4188 

3473 

27 

71 

2630 

63 

^57 

2897 

3027 

24 

62 

2583 

64 

770 

2381 

3092 

18 

32 

1778 

65 

592 

1726 

2916 

17 

22 

1294 

60-65 

7890 

24928 

3159 

220 

469 

2132 

Totals, 

964723 

2534402 

2627 

45671 

97430 

2133 
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Table    No.    2. — (Continued.) 

30  American  Offices. — Males. 

Totals  for  First  Two  Calendar  Years  of  Insurance. 


Age 

at 
Entry. 

Discontinued. 

Death-Claims. 

No. 

Amount. 
Unit,  $1,000. 

Aver.  Amt. 

No. 

Amount. 
Unit,  Si.ooo. 

Aver.  Amt. 

20 

3"4 

5647 

18x3 

97 

170 

1753 

21 

4476 

8696 

1943 

117 

177 

I513 

22 

6157 

1 1980 

1946 

171 

282 

1649 

23 

7141 

14326 

2006 

175 

375 

2143 

24 

7766 

16297 

2099 

X92 

408 

2x25 

20-24 

28654 

56946 

1987 

752 

14x2 

X878 

25 

8616 

18473 

2x44 

221 

506 

2290 

26 

8723 

18578 

2x30 

257 

576 

224X 

27 

8803 

19658 

2233 

282 

668 

2369 

28 

9096 

20326 

2235 

269 

580 

2x56 

29 

8800 

1896X 

2155 

267 

687 

2573 

25-29 

44038 

95996 

2180 

1296 

3017 

2328 

30 

9325 

2x7x8 

2329 

315 

8x1 

2575 

31 

8243 

18854 

2287 

286 

729 

2549 

32 

8277 

I97OX 

2380 

282 

703 

2493 

33 

8356 

19624 

2348 

327 

8x6 

2495 

34 

7766 

X8222 

2346 

291 

759 

2608 

30-34 

41967 

981x9 

2338 

150X 

38x8 

2544 

35 

8083 

190x8 

2353 

303 

864 

2851 

36 

7363 

x8x86 

2470 

334 

1399 

*4x89 

37 

6756 

x66x8 

2400 

295 

Sox 

2715 

38 

6596 

X6082 

2438 

3x6 

831 

2630 

39 

6012 

14788 

2460 

280 

846 

3021 

35-39 

348x0 

84692 

2433 

1528 

4741 

3103 

40 

6106 

14947 

2448 

3x2 

939 

30x0 

41 

5019 

12727 

2536 

286 

834 

2916 

42 

4668 

1219X 

26x2 

283 

774 

2735 

43 

4319 

10952 

2536 

277 

783 

2827 

44 

3902 

9713 

2489 

236 

6x9 

2623 

40-44 

240x4 

60530 

252X 

1394 

3949 

2833 

45 

3902 

10x16 

2593 

249 

759 

3046 

46 

3324 

8429 

2530 

223 

636 

2852 

47 

2880 

7780 

2702 

234 

724 

3094 

48 

2568 

7x41 

278X 

224 

7x0 

3170 

49 

2232 

6027 

2700 

185 

537 

2903 

45-49 

14906 

39493 

2649 

"15 

3366 

3019 

50 

2287 

5970 

2610 

248 

86x 

3472 

51 

1787 

4966 

2779 

191 

622 

3257 

52 

152X 

4023 

2645 

146 

448 

3068 

53 

1362 

3724 

2734 

106 

348 

3283 

54 

"39 

3091 

27x4 

138 

443 

3210 

50-54 

8096 

21774 

2689 

829 

2722 

3283 

55 

963 

2733 

2838 

125 

455 

3t>40 

56 

789 

2246 

2847 

"5 

405 

3522 

H 

590 

1702 

2885 

94 

2()(> 

28^,0 

58 

475 

•391 

2928 

78 

243 

3  "5 

59 

440 

1259 

2861 

96 

323 

3365 

55-59 

3257 

9331 

2865 

508 

1692 

3331 

60 

3(^3 

9x2 

2512 

87 

294 

3379 

61 

240 

708 

2950 

44 

157 

3568 

62 

145 

404 

2786 

53 

153 

2887 

63 

140 

378 

2700 

32 

84 

2625 

64 

93 

22X 

2376 

29 

77 

2655 

65 

83 

2x4 

2578 

17 

68 

4000 

60-65 

1064 

2837 

2666 

262 

833 

3179 

TotaU, 

200806 

469718 

2339 

9185 

25550 

2782 

*An  .Tpparent  error  in  the  amount  of  claims  jiaiil  at  age  36. 
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The  average  amount  discontinued  during-  the 

first  calendar  year 

by  groups  of  ages 

is  less  than  the  average  amount 

written  by 

Arc  Group. 

Per  cent. 

20-24 

II 

25-29 

18 

30-34 

. 

15 

35-39 

15 

40-44 

19 

45-49 

. 

• 

18 

50-54 

27 

55-59 

. 

25 

60-65 

32 

Total, 

19 

It  vi^ill  be  noticed  that  the  ratios  for  the  last  three  groups  are 
exceedingly  high. 

Mr,  McClintock  observed  that  if  this  general  experience  were 
found  to  be  true  on  a  large  body  of  facts,  as  he  had  found  it  true  on 
a  limited  number,  it  would  probably  work  itself  out  in  a  few  years. 

This  conclusion  we  also  find  to  be  true ;  for  we  observe  at  the 
end  of  the  second  calendar  year  the  average  amount  discontinued 
increasing,  and  at  the  end  of  the  fifth  calendar  year,  with  only  four 
exceptions,  the  average  amount  discontinued  is  greater  than  that 
issued,  and  at  the  end  of  the  tenth  calendar  year  there  is  a  still  fur- 
ther increase  all  along  the  line,  as  Table  No.  3  will  indicate. 
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Table    No.    3. 

30  American  Offices. — Males. 
Totals  for  First  Five  Years  of  Insurance. 


Age 

at 

Entry. 

Discontinued. 

I 

Died. 

No. 

Amount. 
Unit,  Si.ooo. 

Aver.  Amt. 

1    No. 

Amount. 
■  Unit,  Si, 000. 

1  Aver.  Amt. 

20 

4861 

9729 

2001 

189 

330 

1746 

21 

7006 

14862 

2I2I 

269 

518 

1926 

22 

9435  , 

20232 

2144 

352 

679 

1929 

23 

11149 

25340 

2273 

411 

957 

2328 

24 

12281 

28851 

2349 

493 

IIOI 

2233 

20-24 

44732 

99014 

2213 

1714 

3585 

2092 

25 

13582 

32580 

2399 

594 

1374 

2313 

26 

14041 

33241 

2367 

625 

148 1 

2370 

27 

14520 

36172 

2491 

686 

1648 

2402 

28 

15020 

37612 

2504 

697 

1579 

2265 

29 

14829 

37100 

2502 

649 

1707 

2630 

25-29 

71992 

176705 

2455 

3251 

7789 

2396 

30 

15577 

40686 

2611 

804 

2022 

2515 

31 

14117 

36504 

2586 

772 

2131 

2760 

32 

14182 

37496 

2644 

778 

2048 

2632 

33 

14349 

38284 

2668 

879 

2433 

2768 

34 

13710 

3613I 

2635 

797 

2180 

2735 

30-34 

71935 

189IOI 

2629 

4030 

10814 

2683 

35 

13769 

37448 

2720 

883 

2497 

2828 

36 

12778 

36033 

2820 

912 

3014 

3305 

37 

11854 

32743 

2762 

816 

2311 

2832 

3^ 

11625 

32348 

2783 

816 

2282 

2797 

39 

10488 

29264 

2790 

837 

2453 

2931 

35-39 

60514 

167836 

2773 

4264 

12557 

2945 

40 

10712 

30434 

2841 

882 

2657 

3012 

41 

8966 

26114 

2913 

756 

2139 

2829 

42 

8344 

24953 

2991 

719 

2085 

2900 

43 

7601 

22558 

2968 

761 

2207 

2900 

44 

7045 

20769 

2948 

691 

2031 

2939 

40-44 

42668 

124828 

2926 

3809 

11119 

2919 

45 

6826 

19965 

2925 

708 

2082 

2941 

46 

5934 

17773 

2995 

608 

1928 

3171 

47 

5144 

1615I 

3140 

583 

1768 

3032 

48 

4706 

14988 

3185 

565 

1803 

3191 

49 

4081 

I2712 

3"5 

518 

1580 

3050 

45-49 

26691 

81589 

3057 

2982 

9161 

3072 

50 

4080 

I2511 

3066 

631 

2155 

34IS 

51 

3134 

10246 

3269 

459 

1628 

3547 

52 

2689 

8538 

3175 

434 

1322 

3046 

53 

2380 

7744 

3254 

387 

1299 

3357 

54 

2020 

6615 

3275 

389 

1259 

3^37 

50-54 

14303 

45654 

3192 

2300 

7663 

3332 

55 

1710 

5797 

3390 

323 

1044 

3232 

56 

1407 

4591 

3263 

316 

1116 

3532 

S7 

1092 

36^4 

3355 

265 

902 

3404 

5« 

831 

2948 

3548 

233 

758 

3253 

59 

732 

2487 

3397 

232 

747 

3220 

55-59 

5772 

19487 

3376 

1369 

4567 

3336 

60 

645 

2044 

3169 

241 

766 

317S 

61 

408 

1459 

3576 

132 

461 

3492 

62 

260 

932 

3585 

% 

417 

3208 

63 

261 

734 

2812 

279 

3135 

64 

172 

505 

2936  . 

66 

216 

3273 

65 

153 

446 

2915 

54 

170 

3315 

60-65 

1899 

6120 

3223 

712 

2318 

3256 

Totals, 

340506 

910334 

2673 

24431 

69573 

284S 

404 


Table    Ncj).    3.— (Continued.) 

30  American  Offices. — Males. 

Totals  for  First  Ten  Years  of  Insurance. 


Arc 

at 

Entry. 

Discontinued. 

Died. 

No. 

Amount. 
Unit,  $1,000. 

Aver.  Amt. 

No. 

Amount. 
Unit,  Si,ooo. 

Aver.  Amt. 

20 

5313 

10679 

2010 

250 

459 

1836 

21 

7702 

16549 

2149 

362 

716 

1978 

22 

10409 

22525 

2164 

480 

961 

2002 

23 

12346 

28279 

2291 

567 

1304 

2300 

24 

13744 

32452 

2361 

654 

1490 

2278 

20-24 

49514 

110484 

2231 

2313 

4930 

2131 

25 

15269 

37070 

2428 

817 

2002 

2450 

2b 

15982 

38415 

2404 

919 

2233 

2429 

27 

10521 

41439 

2508 

960 

2372 

2470 

28 

17179 

43629 

2540 

1080 

2521 

2334 

29 

17120 

44123 

2577 

XO07 

2639 

2620 

25-29 

82071 

204676 

2494 

4783 

1x767 

2460 

30 

18121 

47976 

2648 

1 185 

3094 

2611 

31 

16526 

43479 

2631 

II74 

3184 

2712 

32 

16553 

44121 

2665 

1230 

3261 

2651 

33 

16725 

45228 

2704 

1329 

3633 

2734 

34 

15989 

42885 

2682 

1241 

3383 

2726 

30-34 

83914 

223689 

2666 

6159 

16555 

2688   I 

35 

16173 

44319 

2740 

I3t'4 

3787 

2776 

36 

15107 

42993 

2846 

1395 

4386 

3144 

37 

14063 

39713 

2824 

1275 

3579 

2806 

38 

13668 

38537 

2820 

1277 

3439 

2692 

39 

12473 

35368 

2836 

1266 

3695 

2919 

35-39 

71484 

200930 

2811 

6577 

18886 

2872 

40 

12657 

36658 

2896 

1313 

3888 

2961 

41 

10660 

31873 

2990 

1 163 

3324 

2858 

42 

9952 

30313 

3046 

1132 

3262 

2882 

43 

9032 

27387 

3032 

1183 

3485 

2946 

44 

8428 

25192 

2989 

1074 

3153 

2936 

40-44 

50729 

15 1423 

2985 

5805 

17112 

2918 

45 

8129 

24367 

2998 

1084 

3153 

2908 

46 

7093 

21893 

3087 

977 

3007 

3078 

47 

6152 

19705 

3203 

887 

2646 

2983 

48 

5643 

18352 

3252 

877 

2755 

3141 

49 

4875 

16483 

3381 

839 

2577 

3072 

45-49 

31892 

100800 

3161 

4664 

14138 

3031 

50 

4761 

15070 

3165 

931 

3166 

3401 

51 

3716 

12443 

3348 

722 

2471 

3422 

52 

3120 

10215 

3274 

690 

2083 

3019 

53 

2803 

9323 

3326 

592 

1855 

3133 

54 

2359 

7872 

3337 

599 

1982 

3309 

5c^54 

16759 

54923 

3277 

3534 

11557 

3270 

55 

1967 

6843 

3479 

504 

1580 

3135 

56 

1610 

5445 

3382 

483 

1666 

3449 

57 

1247 

4367 

3502 

419 

1471 

35" 

58 

978 

3486 

3564 

370 

1191 

3219 

59 

829 

2850 

3438 

362 

1106 

3055 

55-59 

6631 

22991 

3467 

2138 

7014 

3281 

60 

753 

2483 

3297 

342 

1087 

3178 

61 

474 

1708 

3603 

210 

717 

3414 

62 

300 

1161 

3870 

190 

561 

2953 

63 

296 

938 

3169 

132 

413 

3129 

64 

204 

668 

3275 

116 

385 

3319 

65 

182 

648 

3563 

91 

289 

3176 

^P"^5 

2209 

7606 

3443 

108 1 

3452 

3193 

Totals, 

395203 

1077522 

2727 

37114 

105411 

2840 

405 

By  referring  to  Table  No.  2  it  will  be  observed  that,  with  the 
exception  of  the  first  group  of  ages,  the  average  claim  for  the  first 
two  calendar  years  combined  is  greater  than  the  average  amount 
discontinued,  but  it  is  interesting  to  note  how  close  the  average 
claim  is  to  the  average  amount  written  in  certain  groups  : 


Ages  by 
Groups. 

Average 
Amount 
Written. 

Average 

Amount  of 

Claim. 

Average 

Amount 

Discontinued. 

20-24 
25-29 

3c>-34 
35-39 
40-44 
45-49 
5c^54 

55-59 
60-65 

$2,152 
2,368 

2,544 
2.678 

2,839 
3,007 
3,095 
3,223 

3,159 

$1,878 
2,328 
2,544 

*3,io3 
2,833 
3,019 
3,283 
3,331 
3,179 

$1,987 
2,180 

2,338 
2.433 
2,521 
2,649 
2,689 
2,865 
2,666 

Total, 

$2,627 

$2,782 

52,339 

*The  irregularity  already  noticed  at  age  36  should  not  be  lost  sight  of  in 
this  tabulation. 

We  find  a  curious  confirmation  of  Mr.  Wing's  contention  in 
Table  No.  3,  showing  totals  for  first  ten  calendar  years.  For,  if  we 
take  the  summaries  by  groups  of  ages,  we  find  as  follows  : 


Average 

Average 

Ages  at 

Average 

Average 

Discontinued 

Claim 

Amount 

Amount  of 

in  Excess  of 

in  E.\cess  of 

Discontinued. 

Claim. 

Average 
Claim. 

Average 
Discontinued. 

20-24 

$2,231 

$2,131 

$100 

25-29 

2,494 

2,460 

34 

30-34 

2,666 

2,688 

$22 

35-39 

2,811 

2,872 

61 

40-44 

2.985 

2,918 

67 

45-49 

3,161 

3,031 

130 

50-54 

3-277 

3,270 

7 

55-59 

3,467 

3,281 

186 

60-65 

3,443 

3  193 

150 

Total, 

$2,727 

$2,840 

$113 

It  seems  difficult  to  believe,  on  a  superficial  examination,  that 
with  such  a  preponderance  of  figures  in  favor  of  the  discontinued 
the  total  should  be  in  favor  of  the  claims,  but  it  is  not  so  difficult 
to  believe  when  we  note  that  the  claims  in  the  first  group  of  ages 
arc  4^  per  cent,  of  the  amount  discontinuetl,  while  in  the  last 
group  they  are  45  per  cent. 

The  observation  of  this  marked  ])cculiarity  suggested  the  con- 
struction of  Table  No.  4,  which  shows  the  ratios  of  the  discontinued 
and  died  during  the  first  ten  calendar  years,  to  the  number  of 
entrants  and  the  amount  written. 
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Tai3li£  No.  4. 

30  American  Offices — Males. 
Ratios  to  Number  and  Amount  Written,  First  Ten  Calendar  Years. 


Discontinued. 

Died. 

Discontinued  and 

Age. 

Died. 

No. 

Amount. 

No. 

Amount. 

No.       Amount. 

20 

.5255 

•5546 

.0247 

.0238 

.5502 

•  5784 

21 

.5171 

•5382 

.0243 

•0233 

•5414 

•5615 

22 

.5216 

■5347 

.0240 

.0228 

•545<> 

•5575 

23 

.5024 

•5205 

.0230 

.0240 

■5254 

•5'445 

24 

.4821 

.5026 

.0229 

.0231 

.5050 

•5257 

20-24 

.5050 

•5235 

.0235 

.0234 

•5285 

.5469 

25 

.4672 

.4840 

.0250 

.0261 

•  4922 

.5101 

26 

.4681 

.4787 

.0269 

.0278 

•4950 

.5065 

27 

.4561 

.4761 

.0265 

.0273 

.4826 

•5034 

28 

.4126 

.4654 

.0259 

.0269 

•4385 

•4923 

29 

.4414 

•4557 

.0259 

.0273 

•4673 

.4830 

25-29 

.4473 

•  47" 

.0261 

.0271 

•4734 

.4982 

30 

.4284 

.4527 

.0280 

.0292 

•4564 

.4819 

31 

.4139 

■  4346 

.0294 

.0318 

■4433 

.4664 

32 

.4129 

•  4335 

.0306 

.0320 

•4435 

•4655 

33 

.4129 

•  4329 

.0328 

.0348 

•4457 

•4677 

34 

.4035 

•  4177 

•0313 

•0330 

•4348 

•4507 

3C^34 

.4145 

.4344 

.0304 

.0322 

•4449 

.4666 

35 

.4067 

.4270 

•0343 

•0365 

.4410 

•4635 

36 

.3972 

.4197 

.0366 

.0428 

•4338   1 

4625 

37 

.3976 

.4223 

.0360 

.0381 

•4336 

4604 

38 

.3931 

.4120 

.0367 

.0368 

.4298 

4488 

39 

.3873 

•  3992 

•0393 

.0417 

•  4266 

4409 

35-39 

.3968 

.4165 

•0365 

.0392 

•4333 

4557 

40 

.3835 

.4056 

.0398 

.0430 

•4233 

4486 

41 

.3809 

.4009 

.0415 

.0418 

.4224 

4427 

42 

.3762 

.3961 

.0428 

.0426 

•  4190 

4387 

43 

.3701 

•  3921 

.0484 

.0498 

.4185 

4419 

44 

.3757 

.3878 

.0478 

•0485 

•4235 

4363 

40-44 

.3778 

.3972 

.0436 

.0448 

•4214 

4420 

45 

.3698 

•  3837 

•  0493 

.0496 

•  4191 

4333 

46 

.3665 

•  3790 

.0504 

.0520 

.4169 

4310 

47 

.3649 

•  3795 

.0526 

•0509 

•4175 

4304 

48 

.3566 

.3824 

•0554 

■0574 

•  4120 

4398 

49 

■^Vi 

.3822 

.0604 

•0597 

.4118 

4419 

45-49 

.3628 

.3814 

•0531 

•0535 

•4159 

4349 

50 

.3488 

.3607 

.0682 

•0757 

.4170 

4364 

51 

.3553 

•  3792 

.0690 

■0753 

•4243 

4482 

52 

.3300 

•  3493 

.0730 

.0712 

■  4030 

4205 

53 

.3413 

.3323 

.0720 

.0740 

•4133 

4063 

54 

.3301 

-3495 

.0838 

.0880 

.4138 

4375 

5f^54 

.3425 

.3627 

.0722 

.0763 

.4147 

4390 

55 

,  .3298 

.3613 

•  0845 

•0834 

•4143 

4447 

56 

.3234 

•  3349 

.0970 

.1024 

.4204 

4373  ■ 

57 

.2960 

.3146 

.0994 

.1060 

•3954 

4206 

58 

.2713 

■  3050 

.1026 

.1042 

•3739 

4092 

59 

.2826 

.3027 

.1234 

•II75 

•  4060 

4202 

55-59 

■  3057 

.3288 

.0985 

.1003 

•  4042 

4291 

60 

.2807 

.2922 

•1275 

.1279 

.  4082 

4201 

61 

.2816 

.3260 

.1247 

.1368 

.4063 

4628 

62 

.2487 

.2772 

•1575 

.1340 

.  4062 

4112 

63 

•3093 

•  3237 

•1379 

•  1425 

.4472 

4662 

64 

.2649 

.2805 

•  1506 

.1617 

•4155 

4422 

65 

•3074 

•3754 

■1537 

■  1674 

•  461 1 

5428 

60-65 

.2799 

•3051 

•  1370 

•1385 

.4169 

4436 

Totals, 

.4097 

.4251 

•0385 

.0416 

.4482 

4667 

407 

In  the  experience  of  the  Connecticut  Mutual,  page  20,  Mr.  Wells 
says,  in  reference  to  withdrawals  :  "We  note,  also,  that  the  loss  is 
greatest  in  case  of  policies  issued  at  the  youngest  ages,  and 
decreases  as  the  age  at  issue  increases." 

The  same  experience  will  be  noticed  in  a  very  marked  degree, 
in  this  table,  and  the  uniformity  of  decrease  of  withdrawals  with 
each  advancing  group  of  ages  would  seem  to  indicate  a  law 
operating  on  the  human  mind  in  favor  of  life  insurance  in  the  ratio 
of  advancing  age. 

This  table  also  exhibits,  in  a  very  clear  manner,  how  rapidly 
the  ratio  of  claims  increases  with  each  advancing  group  of  ages, 
and  also  how  by  combining  the  discontinued  and  died  we  are 
liable  to  get  only  an  inadequate  conception  of  the  effect  of  the 
discontinued  alone. 


Ratios  to  Number  and  Amount  Written  First  Ten  Calendar  Years. 


Age 
Groups. 

Discontinued. 

Died. 

Discontinued 
and  Died. 

Number. 

Amount. 

Number. 

Amount. 

Number. 

Amount. 

20-24 

25-29 
30-34 

35-39 
40.44 

45-49 
50-54 

15-59 
60-65 

•5050 
•4473 
•4145 
.3968 

•3778 
.3628 

•3425 
•3057 
.2799 

•5235 
.4711 

•4344 
.4165 

•3972 
.3814 
.3627 
.3288 
•3051 

.0235 
.0261 
.0304 

•0365 
.0436 

•0531 
.0722 

.0985 
•1370 

.0234 
.0271 
.0322 
.0392 
.0448 

■0535 
.0763 
.1003 
.1385 

•5285 
•4734 
•4449 
•4333 
.4214 

•4159 
.4147 
.4042 
.4169 

.5469 
.4982 
.4666 

•4557 
.4420 

•4349 
•4390 
.4291 
•4436 

Total, 

.4097 

.4251 

.0385 

.0416 

.4482 

.4667 

Mr.  Macaulay  suggested  that  the  difference  in  ratios  might  be 
due  as  much  to  a  low  mortality  on  policies  of  small  amounts  as  to 
a  high  mortality  on  large  amounts. 

There  is  unquestionably  much  force  in  this  suggestion  if  it  is 
not  taken  paradoxically,  for  it  has  already  been  shown  that  endow- 
ment policies  generally  are  for  small  average  amounts. 

Another  interesting  fact  in  this  connection  is  that  the  average 
amount  insured  under  the  total  policies  in  force  in  the  Connecticut 
Mutual,  Mutual  Benctit  and  John  Hancock  has  diminished  very 
materially  since  1870. 

How  much  this  is  due  to  small  paid-up  policies  it  is  impossible 
to  tell,  but  if  this  is  the  chief  cause,  then  the  suggestion  thrown  out 
by  Mr.  Miller  that  many  deaths  on  small  policies  are  never  reported, 
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may  have  a  very  potential  effect  on  the  ratios.  It  has  been  shown, 
however,  that  after  a  lapse  of  a  few  years  the  general  tendency  is 
towards  a  constantly  decreasing-  average  amount.  This  idea  is 
brought  out  very  clearly  in  the  experience  of  the  Connecticut 
Mutual  on  the  "premium-paying  life  policies." 


Years  o£ 

Avcraj^e  Amount 

Years  of 

Average  Amount 

Insurance. 

Exposed. 

Insurance. 

Exposed. 

r 

■     $3>i88 

14 

.       $2,664 

2       . 

3,230 

15       • 

2,619 

3 

•       3,235 

16 

2,604 

4      . 

3,230 

17       . 

2,581 

5 

3,209 

18 

•           2,545 

6     . 

3,188 

19       . 

2,501 

7 

3,174 

20 

2,463 

8     . 

3,153 

21       . 

2,428 

9 

•       3131 

22 

2,405 

lO      . 

3,086 

23       • 

2,375 

1 1 

3,002 

24 

•           2,352 

12       . 

2,901 

25       . 

2,318 

13 

2,728 

These  rambling  thoughts  and  suggestions  are  thrown  out  in  the 
hope  that  Mr.  Wing,  or  some  other  member  of  the  Society,  may 
pursue  the  investigation  of  this  interesting  subject,  although  it  is 
probable  that  a  satisfactory  analysis  cannot  be  made  until  a 
classification  of  risks  is  prepared,  somewhat  as  indicated  by  Mr, 
Wells,  on  page  396,  voh  II.,  of  the  Society's  papers,  with  the 
addition  of  some  classification  of  the  amounts  exposed.  "  For  the 
study  of  self-selection  as  indicated  by  the  form  of  insurance  chosen, 
the  following  classification  of  insurances  is  suggested  :  i.  Term 
Policies  written  for  {a)  a  fixed  term  of  not  exceeding  ten  years, 
(b)  a  fixed  term  of  exceeding  ten  years,  and  (c)  an  unlimited 
(renewable)  term  ;  2,  Annual  Life  Policies  ;  3.  Limited  Premium 
Life  Policies,  including  those  fully  paid  up  ;  4.  Premium-paying 
Endowment  Policies,  {a)  written  for  a  term  of  exceeding  twenty 
years,  (b)  written  for  a  term  of  not  exceeding  twenty  years ;  and 
(5)  Paid-up  (a)  Life,  (b)  Endowment  assurances  issued  in  exchange 
for  or  resulting  from  lapsed  policies,  and  (6)  Reversionary  Addi- 
tions ;  with  separation  between  Tontine  policies,  Semi-Tontine 
policies,  policies  guaranteeing  cash  values  at  fixed  terms,  and 
policies  vv'ithout  such  guarantee.  Influences  tending  to  modify  the 
natural  self-selection,  such  as  the  issue  of  policies  of  a  different 
form  from  that  requested,  or  special  inducements  to  agents  to  pro- 
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cure  applications  for  special  forms  of  insurance,  should  be  carefully 
noted  and  considered." 

Mr.  Jones  :  The  exhibition  that  Mr.  Wing  has  given  us,  of 
careful  and  critical  thought  relating  to  conclusions  that  have  been 
hastily  reached  and  allowed  to  pass  unchallenged,  is  most  admir- 
able. Here  is  a  fact  that  has  been  observed,  that  in  a  superficial 
way  has  been  generally,  although  perhaps  not  universally,  assumed 
to  be  due  to  a  single  cause.  Mr.  Wing  cannot  be  too  much 
commended  for  going  to  the  bottom  of  things  and  sifting  matters 
and  inquiring  whether  there  may  not  be  other  causes  ;  and  the 
course  that  he  has  taken,  in  setting  forth  abundant  facts  to  rein- 
force his  conclusion,  is  most  admirable.  Here  is  an  effect  that  is 
most  certainly  due  not  simply  to  the  cause  that  had  been  super- 
ficially taken  as  its  explanation,  but  to  a  combination  of  several 
causes,  one  of  which  he  has  pointed  out  very  clearly.  Several 
others  have  been  suggested  in  the  course  of  the  discussion.  The 
more  work  we  have  of  this  kind,  the  better.  Unless  our  ground- 
work is  thoroughly  established,  we  are  liable  to  be  led  astray  and 
reach  conclusions  that  are  not  wholly  justified. 

Mr.  McClintock  :  It  occurs  to  me  to  suggest  that  the  tabula- 
tions which  I  made  in  my  Essay  on  the  Effects  of  Selection,  show- 
ing the  proportion  of  expected  and  actual  mortality  in  the  Thirty 
American  Offices  taken  by  lives,  and,  again,  the  proportion  of  ex- 
pected and  actual  loss  in  the  Thirty  American  Offices  taken  by 
amounts,  the  effect  of  age  was  included,  so  that  where  the  result 
was  to  show  an  excess  of  loss  by  amounts  above  mortality  by 
lives,  it  really  did  show  that  that  excess  was  due  to  what  we  ordi- 
narily suppose  it  to  be  due  to,  viz.,  the  fact  that  the  lives  more 
heavily  insured  were  poorer  lives. 

Mr.  Wing  :  I  don't  think  I  need  say  anything  more,  except  to 
state  that  at  some  future  time,  if  the  Society  is  willing,  I  hope  to 
present  some  facts  in  reference  to  the  endowment  experience  of  the 
company  which  I  represent,  separated  from  the  other  experience. 
I  am  not  prepared  to  differ  from  Mr.  McClintock  absolutely,  but 
the  more  I  think  of  the  subject,  and  the  more  I  have  investigated, 
the  less  proof  I  see  for  the  general  assumption  assigning  natural 
selection  as  the  main  cause  for  favorable  mortality  on  endowments. 
But  I  am  open  to  conviction,  and  will  present  the  facts  as  they  may 
be,  if  the  Society  would  care  to  have  them.     (Applause.) 
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VALUE    OF    MEDICAL    EXAMINATIONS    IN    INDISTRIAL    INSURANCE. 
WALTER    S,    NICHOLS. 

Page  225,  Papers,  etc.,  No.  10. 

Mr.  Lunger  :  The  purpose  of  Mr.  Nichols'  paper  was  to  bring 
before  actuaries  a  paper  written  by  Dr.  Hamill,  the  medical  direc- 
tor of  the  Prudential,  upon  Rejected  Risks.  The  idea  which  the 
Doctor  had  in  mind  when  he  wrote  his  paper  was  to  show,  from  a 
medical  standpoint,  the  saving  effected  by  his  company  through 
declinations  and  the  subsequent  causes  of  death  of  those  who  had 
been  declined.  The  cases  tabulated  in  the  paper  were  those  who 
had  made  application  for  second  and  third  insurances  and  been 
turned  down,  and  upon  whom  claims  had  afterwards  been  presented 
under  the  original  policy  or  policies.  In  that  way  the  Doctor  was 
able  to  base  his  figures  upon  reliable  data.  It  was  my  intention 
to  present  at  this  meeting  certain  tables  supplementing  Dr.  Hamill's 
investigation,  but  by  reason  of  sickness,  pressure  of  other  work, 
and  the  difficulty  of  tracing  several  thousand  cases  through  our 
Registers,  I  have  not  been  able  to  complete  them.  I  hope  to  have 
the  tables  ready  by  the  next  meeting,  and  will  let  them  constitute 
my  remarks  upon  Mr.  Nichols'  paper.  I  merely  wish  now  to 
report  progress. 

Mr.  Woodward  :  Mr.  Nichols  has  shown  conclusively  that 
among  a  certain  class  of  cases  declined  by  the  Prudential  Company, 
in  consequence  of  unfavorable  medical  reports,  the  death-rate  was 
excessive,  and  that  there  would  probably  have  been  a  marked  in- 
crease in  the  percentage  of  claims  if  policies  had  been  issued  on  all 
the  rejected  lives.  Owing,  however,  to  imperfect  data,  he  makes 
no  attempt  to  define  the  value  of  medical  examinations,  but  sug- 
gests, in  the  last  paragraph  of  his  paper,  "  further  investigation 
along  a  similar  line,"  a  suggestion  which  I  have  endeavored  to  fol- 
low, rather  than  limit  myself  to  comment  on  his  paper. 

The  ordinary  premium  charged  for  industrial  insurance  is  suffi- 
ciently large  to  insure  every  man,  woman  and  child  of  insurable 
age  in  the  United  States  ;  consequently,  if  it  were  possible  to  write 
on  the  whole  population,  no  form  of  selection  would  be  necessary. 
The  premium  is  not  sufficiently  great,  however,  to  enable  the  com- 
pany to  insure  a  portion  of  the  good  lives,  and  all  of  the  inferior 
ones,  which  would  naturally  be  the  class  of  risks  obtained  if  no 
form  of  selection  was  made. 

Admitting,  then,  that  a  selection  is  necessary,  the  "value  of  med- 
ical examinations  in  industrial  insurance  "  will  not  be  determined 
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by  simply  showing  that  a  selection,  in  consequence  of  medical 
examination,  reduces  the  death-rate,  unless  it  is  also  shown  that  such 
system  is  the  most  economical,  both  as  regards  money  and  time. 

The  one  and  only  benefit  derived  from  medical  examination  is 
the  consequent  reduction  in  the  death-rate,  the  amount  of  which 
reduction  is  not  important  in  this  business  as  at  present  conducted, 
so  long  as  the  amount  expended  for  claims  does  not  exceed  the 
provision  in  the  premium. 

What  are  some  of  the  objections  to  medical  examinations  in 
industrial  insurance  ? 

(i)  Consequent  delay  in  closing  business.  Any  system  of 
inspection  which  results  in  delaying  definite  action  on  applications 
is  objectionable.  Speed  is  the  primary  essential  in  the  conduct  of 
the  industrial  business. 

(2)  Loss  of  business.  Much  good  business  is  lost  where  med- 
ical examination  is  insisted  upon,  in  consequence  of  the  fear  some 
applicants  have  of  a  physician,  and  a  much  greater  amount  in  con- 
sequence of  the  unfavorable  influence  of  the  rejection  of  one  mem- 
ber of  a  family  on  other  applicants  in  the  same  family.  Hundreds 
of  cases  have  come  under  my  personal  observation  where  healthy 
lives  in  a  family  declined  to  take  policies  which  had  been  issued, 
because  one  member  had  been  declined,  no  amount  of  argument 
being  able  to  convince  them  that  there  was  sense  or  justice  in  the 
rejection  of  a  person  whose  appearance  did  not  positively  show  an 
impaired  condition  of  health. 

(3)  Character  of  examinations.  Medical  examinations  in  in- 
dustrial insurance  are  not  of  the  character  of  those  with  which 
most  members  of  this  Society  are  familiar.  They  are,  as  stated  by 
Mr.  Nichols,  "necessarily  more  superficial,"  and  one  of  the  best 
authorities  in  New  York  on  industrial  insurance,  in  referring  to 
examinations,  has  said  :  "As  a  medical  examination  it  amounts  to 
little,  except  to  test  the  good  faith  of  the  applicant." 

The  individual  fee  for  examination  is  small,  appealing  in  manv 
cases  to  physicians  of  small  experience.  Examinations  are 
slighted  by  the  doctors,  probably,  in  some  cases,  because,  in  the 
the  opinion  of  the  examiner,  a  more  careful  examination  is  not 
necessary  ;  and  undoubtedly,  in  many  instances,  because  many  of 
the  applicants  for  this  form  of  insurance  are  of  a  class,  and  iheir 
surroundings  such,  that  a  sensitive  physician  objects  to  making 
a  \ery  rigid  examination. 

As  indicating  the  varying  character  either  of  tlie  examiners  or 
of  the  Home  Office  practices,  I  would  add  that  while  one  of  the 


412 

three  principal  industrial  companies  declined,  during  1893,  9.6 
of  all  the  applicants  medically  examined,  another  declined  only 
4.4  per  cent. 

(4)  Expense.  This  item  is  a  most  important  element.  A  rough 
calculation  indicates  that  the  saving  of  medical  examiners'  fees 
would  provide  for  an  increase  in  the  death-rate  for  three  years  of 
over  15  per  cent. 

(5)  DifiRculty  in  the  adjustment  of  claims.  Experience  has 
demonstrated  the  difficulty  of  adjusting  fraudulent  claims  where 
there  has  been  a  medical  examination,  owing  to  the  impossibility 
of  convincing  the  claimant  that  any  value  attaches  to  warranties  in 
the  application  proven  to  be  false,  if  "  your  own  doctor  made  the 
examination  and  passed  the  risk." 

A  most  important  reason  why  medical  examinations  in  this 
business  are  of  little  value  as  compared  with  examinations  in  the 
ordinary  business,  but  which,  of  course,  cannot  be  classed  among 
the  objections,  is  the  peculiar  provision  attaching  to  all  industrial 
contracts  providing  for  payment  of  only  a  portion  of  the  amount 
of  insurance  in  the  event  of  death  within  one  year  from  the  date  of 
policy,  the  period  during  which  death  would  naturally  be  expected 
if  serious  deception  as  to  the  character  of  the  risk  was  practiced 
upon  the  company  ;  and  this  should  be  borne  in  mind  in  connec- 
tion with  the  heavy  death-rate  shown  in  the  tables  prepared  by  I\Ir. 
Nichols,  where  probably  45  per  cent,  of  the  claims  referred  to 
occurred  within  one  year  after  issue  of  policy,  and  not  more  than 
one-quarter  of  the  amount  of  insurance  named  in  the  policies  was 
actually  paid. 

For  the  reasons  referred  to,  and  the  fact  that  great  numbers  of 
risks  are  declined,  all  of  the  companies  have  undoubtedly  endeav- 
ored, each  in  its  own  way,  to  approximate  the  mortality  under  its 
rejected  applications.  The  plan  of  Dr.  Hamill  is  probably  the  most 
elaborate  attempt  yet  made  in  this  line,  and  his  tables  show 
conclusively  that,  in  a  certain  class  of  rejected  risks  of  the  Pruden- 
tial Company,  the  mortality  was  far  in  excess  of  that  in  the  general 
business.  The  inference  would  naturally  be  that  medical  selection 
was  of  the  utmost  importance,  and  that  no  company  could  afford 
to  ignore  it ;  and  yet  I  am  not  prepared  to  say  that  this  view  of  the 
matter  is  correct,  as  I  agree  Uvith  Mr.  Nichols,  who  states  in  his 
paper,  "Strange  as  it  may  seem,  the  figures  of  themselves  do  not  con- 
clusively demonstrate  the  profitableness  of  the  medical  examination." 

Had  Dr.  Hamill  been  able  to  follow  all  the  rejections  of  his 
company,  I  believe  he  would  have  found  the  death-rate  far  below 
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that  shown  in  the  class  selected.  As  indicating  the  correctness  of 
this,  I  would  refer  to  the  result  of  an  examination  of  some  15,000 
applications  in  the  John  Hancock. 

Mr.  Nichols,  in  his  paper,  says  :  "  Apprehended  impairment  of 
life  does  not  appear  to  exert  a  greater  influence  in  inducing  second 
than  in  inducing  original  applications."  The  inference  seems 
illogical  to  me,  and  the  cases  referred  to  showed  that  among  13,215 
new  applications  1,183,  o^  9  per  cent,  were  declined,  while  among 
2,445  applicants  for  additional  insurance  288,  or  11. 8  per  cent., 
were  declined. 

The  importance  of  adopting  a  liberal  policy  in  the  approval  of 
applications  was  long  ago  forced  upon  the  company  with  which  I 
am  connected,  and  numerous  experiments  have  been  made  to 
determine  to  what  extent  medical  examinations  could  be  entirely 
dispensed  with,  and  also  how  far  it  was  advisable,  for  business 
reasons,  to  ignore  the  recommendation  of  the  medical  department, 
if  unfavorable  to  the  risk.  As  each  of  these  experiments  has  had 
an  important  bearing  in  determining  the  value  of  medical  examina- 
tions, I  will  briefly  refer  to  them. 

For  eight  years  every  application  for  insurance,  without  regard 
to  age  or  amount  of  insurance,  was  medically  examined,  and  our 
first  experiment  was  the  abandonment  of  medical  examination  of 
all  applicants  under  age  12.  The  result  was  a  slight  increase  in 
the  ratio  of  claims  at  those  ages,  the  increased  disbursement  in 
that  direction,  however,  being  more  than  offset  by  the  saving  of 
examination  fees. 

Second,  writing  of  policies  on  about  200  persons  whose  applica- 
tions the  medical  examiner  advised  to  be  rejected.  The  risks  were 
followed  for  a  number  of  years,  and,  although  the  number  was  too 
small  to  warrant  acceptance  of  the  result  as  convincing,  and  the 
death-rate  was  in  excess  of  the  ordinary,  it  was  clearly  shown  that 
in  certain  classes  of  rejections  the  company  could  afford  to  pursue 
a  much  more  liberal  policy,  particularly  as  regards  those  cases  where 
rejection  was  advised  on  account  of  habits  or  personal  history. 

The  third  experiment  was  an  attempt  to  trace  the  mortality 
among  rejections,  to  the  number  of  several  thousands,  in  a  particu- 
lar district,  and  although  the  results  obtained  were  exceedingly 
interesting,  they  were  not  valuable  for  the  desired  purpose,  owing  to 
the  inability  on  the  part  of  the  agents,  through  whom  tlie  investiga- 
tion was  made,  to  locate  a  large  proportion  of  the  cases.  Especially 
interesting,  however,  was  the  fact  that  25  i^er  cent,  of  the  rejected 
lives  were  then  carrying  insurance  in  other  industrial  companies. 
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The  next  experiment  was  the  abandonment  of  medical  exami- 
nations at  all  ages  for  insurance  of  less  than  $200  in  certain  districts, 
and  substituting  inspection  by  agents,  which  plan  has  proved  a 
great  success,  the  transaction  of  the  business  being  facilitated,  the 
death-rate  not  increased,  and  the  expense  reduced. 

Two  of  the  other  companies  writing  industrial  insurance  have 
always  written  a  large  portion  of  their  insurance  without  medical 
examination,  and  I  was  informed  a  few  years  since  by  the  actuaries 
of  those  companies  that  the  mortality  among  the  examined  and  the 
unexamined  risks  had  been  practically  the  same. 

The  last  and  most  instructive  experiment  was  the  writing,  dur- 
ing 1893,  of  policies  on  1,303  persons  whose  applications  the  medi- 
cal department  advised  be  rejected.  To  the  middle  of  April,  1894, 
the  years  of  life  exposed  had  been  782,  and  the  number  of  deaths 
13,  equivalent  to  16.6  per  thousand,  a  rate  which  compares  fa\'or- 
ably  with  the  general  death-rate  of  the  industrial  companies.  The 
number  of  lives  exposed  and  the  period  of  observation  are  small, 
and  it  is  not  warrantable  to  say  that,  consequently,  policies  could 
safely  have  been  written  on  all  the  cases  declined  by  the  medical 
department,  but  it  is  evident  that  the  company  secured  a  certain 
amount  of  desirable  business  which  would  have  been  lost  had  the 
examiners"  recommendations  been  followed,  and  is  an  indication  that 
had  pohcies  been  written  on  a  large  part  of  the  declined  cases  there 
would  have  been  no  appreciable  change  in  the  general  death-rate. 

The  following  table  shows,  in  a  condensed  form,  the  reasons 
why  rejection  was  advised,  and  the  classes  in  which  the  deaths 
occurred,  with  causes  : 


Cause  of  Advised  Rejection. 


Family  History 

Personal  Condition  and  History 

Bronchitis,  Coughs,  Weak  Lungs 

Miscellaneous 

Pregnancy,  Women's  Diseases.. 

Height  and  Weight 

Heart 

Brain 

Inj  uries 

Habits 

Occupation 

Rheumatism 


No.  Cases. 

Deaths. 

Causes. 

119 

I 

Consumption. 

172 

2 

Childbirth,  Jaundice. 

Consumption,      Ty- 

323 

3 

phoid,  Childbirth. 

31 

0 

III 

I 

Consumption. 

237 

Pneumonia,    Heart, 

J 

Apoplexy. 

76 

I 

Heart. 

13 

I 

Uraemia. 

24 

0 

83 

I 

Pneumonia. 

89 

0 

25 

0 

1,303 

13 
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The  result  of  my  investigations,  as  briefly  referred  to,  indicates 
that  so  little  value  attaches  to  medical  examinations  in  industrial 
insurance  that  the  business  can  as  safely  and  much  more  econom- 
ically be  carried  on  through  a  system  of  inspections  by  the  agency 
force,  provided,  as  is  the  rule  with  all  the  companies,  that  the 
amount  of  insurance  to  be  written  on  a  single  adult  life  is  limited 
to  about  the  average  policy. 

^Ir.  Wells  :  I  will  make  a  single  suggestion,  and  I  am  sorry  that 
I  have  not  prepared  myself  to  make  it  a  little  more  definitely.  The 
last  paragraph  of  ^Ir.  Nichols'  paper  has  been  referred  to  two  or 
three  times,  in  which  he  said,  "The  chief  value  to  the  actuary  lies 
in  the  suggestion  which  it  offers  for  the  prosecution  of  further  in- 
quiries along  a  similar  line,  with  the  view  of  determining,  from 
actual  observations  on  rejected  lives,  the  effect  of  medical  selec- 
tion." 

Now,  the  ordinary  companies — the  companies  doing  an  ordi- 
nary business — are  in  a  position,  perhaps,  to  follow  that  matter 
out  with  the  hope  of  valuable  results  through  the  interchange  of 
declined  applications.  We  often  have  policies  in  existence  in  our 
companies  upon  persons  subsequently  declined  by  other  companies, 
and  there  are  cases  in  which  we  decline  a  second  application  upon 
the  life  of  a  person  upon  whom  we  already  have  a  policy.  By  the 
interchange  of  notices  of  declinations  we  are  enabled  to  fix  all  the 
cases  in  which  a  life  which  we  have  upon  our  books  is  declined  by 
any  company  subsequently ;  and  if  we  chose  to  combine  our 
experience  gathered  in  that  manner,  we  should  very  quickly  have 
a  very  large  and  perhaps  very  \aluable  experience.  Now,  as  I 
said,  I  am  sorry  that  I  have  not  looked  this  thing  up  a  little  more 
thoroughly.  I  am  so  far  negligent  in  the  matter  that  1  cannot 
state  certainly  what  our  own  practice  is  ;  but,  if  I  mistake  not,  for 
a  number  of  months  past  our  own  medical  department  has  looked 
up  every  notice  of  rejection  to  see  whether  we  have  an  insurance 
upon  that  life,  and  has  kept  a  record  of  all  insurances  in  our 
company  upon  lives  which  have  been  subsequently  declined  by 
other  companies.  The  record  grows  pretty  rapidly,  of  course, 
and  ultimately  we  can  take  that  record  and  look  up  the  history 
of  those  lives  from  the  date  when  they  were  declined  by  other 
companies.  If  all  the  companies  were  to  do  that  same  thing, 
that  experience  would  grow  very  rapidly.  We  shoulil  soon  have 
a  vast  body  of  experience  upon  lives  wliich  have  been  rejected 
by  one  company  or  another.  It  is,  of  course,  a  matter  of  a  good 
deal  of  lal)or,  to  take  the  list  and   compare  it  with  your  in^Icx.  to 
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sec  whether  the  i)arty  is  insured  in  your  own  company.  It  is 
possible  tliat  tliat  hibor  niij^ht  be  very  hirg-ely  reduced.  I  don't 
know  how  generally  the  a])plications  of  companies  ask  whether  the 
person  is  insured  in  other  companies  or  not,  but  I  suspect  it  is 
very  generally  asked  ;  and  if  the  com])anics  rejecting  an  applicant 
should  notify  the  companies  in  which  he  was  already  insured 
that  they  had  rejected  so  and  so,  insured  in  such  companies,  it 
would  save  the  necessity  of  looking  through  the  whole  list  of 
rejections  and  comparing  them  to  see  whether  the  party  was 
insured  or  not  ;  and  if  that  part  of  the  labor  could  be  saved  the 
remaining  part  would  not  be  very  great.  The  record  could  be 
very  readily  kept.  The  particular  companies  in  which  the  party 
was  insured  could  very  readily  look  up  that  particular  name  and 
make  a  memorandum  of  the  number  of  the  policy,  and  in  the 
course  of  a  few  years  we  should  have  a  large  body  of  such  expe- 
rience, from  which  very  valuable  results  might  be  obtained. 

Mr.  Ireland  :  Just  as  a  practical  hint  in  connection  with  that, 
I  would  say  that  in  the  office  with  which  I  am  connected  it  is  cus- 
tomary to  look  up  all  these  rejections  and  see  whether  we  have 
insurance  on  them.  If  we  find  that  we  have,  there  is  a  memoran- 
dum of  that  put  with  the  application.  So  that,  as  our  policies 
stand  to-day,  by  turning  over  the  papers  we  should  be  able  to  see 
at  once  any  of  them  that  had  been  rejected. 

Mr.  Wells  :  I  would  like  to  ask  whether  that  is  the  custom  of 
other  companies. 

Mr.  Macaulay  :  It  is  the  habit  of  our  company,  I  may  say,  to  do 
so,  and  if  I  may  be  allowed,  Mr.  Chairman,  I  would  like  to  add 
that  this  subject  which  has  been  opened  up  is  one  of  the  most 
interesting  and  valuable  which  have  come  before  us  for  discussion, 
and  I  think  that  we  are  all  obliged  to  l\Ir.  Nichols,  Mr.  Lunger 
and  Mr.  Woodward,  for  the  very  valuable  information  which  has 
been  brought  out,  and  which  we  will  all  be  able  to  think  over  more 
fully  later  on.  I  would  draw  attention,  however,  to  the  fact  that 
results  obtained  by  either  Dr.  Hamill's  system  or  Mr.  Wells' system, 
which  is  an  important  amendment  to  Dr.  Hamill's  suggestion, 
must  be  taken  with  a  little  caution,  because,  on  the  average,  the 
very  fact  that  a  man  has  been  rejected  after  having  previously  been 
accepted  is  probably  proof  that  his  life  is  in  a  rapidly  deterio- 
rating condition  ;  and  we  would,  therefore,  naturally  expect  a  very 
heavy  mortality  among  that  class  of  people.  And  that  supposition 
is  strongly  confirmed  by  the  table  given  by  Mr.  Nichols,  which 
shows  a  very  heavy  mortality,  even  in  the  first  year  after  declina- 
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ture.  And  in  the  same  way,  if  a  tabulation  were  made  of 
policies  which  had  previously  been  rejected,  but  which  have 
since  been  accepted  by  other  companies,  we  would  consider  that 
those  lives  were,  on  the  average,  on  the  improving  or  up  grade, 
and  that  they  would  show  a  comparatively  favorable  mortality. 
So  that  I  doubt  whether  either  of  these  systems  will  give  us  an 
absolute  average  of  the  cases  which  are  rejected  by  the  companies. 

JMr.  McClintock  :  The  suggestions  that  have  been  made  seem 
to  promise  a  good  deal  of  labor,  and  the  result  must  inevitably  be 
to  show  a  heavy  extra  mortality.  For  the  purpose  of  getting  that 
result,  it  may  be  questioned  whether  the  labor  is  worth  taking. 
And  then,  whatever  the  extra  mortality  may  be  which  is  shown,  it 
will  not  begin  to  measure  the  benefit  of  medical  selection.  Unless 
we  can  go  far  beyond  this  list  of  people  who  have  been  insured 
and  afterwards  rejected,  unless  we  can  include  all  rejections,  unless 
we  can  count  in  those  who  are  not  rejected  at  all,  but  whom  the 
agent  declines  to  write  up  because  he  knows  they  would  not  pass 
— unless  we  can  go  further  and  discover  the  people  that  the  agent 
never  sees,  the  people  who  think  they  would  like  insurance,  but 
do  not  apply  for  it  because  they  know  they  would  not  pass — we 
ought  to  get  these  also,  I  think,  before  we  can  measure  the  benefit 
of  medical  selection. 

Mr.  Nichols  :  After  listening  to  what  has  been  said  this  morn- 
ing I  feel  that  my  paper  has  been  eminently  successful  in  the 
objects  which  I  had  in  view.  It  was  by  mere  accident  that  I 
strayed  into  the  room  in  Chicago  when  that  paper  was  being  read, 
and  I  realized  that  probably  I  was  the  only  individual  in  the  small 
audience  present  who  at  all  appreciated  its  true  merits.  I  appre- 
hended further,  sir,  that  owing  to  the  peculiar  character  of  the 
paper,  dealing,  as  it  did,  simply  or  almost  entirely  with  dry  sta- 
tistics, for  the  most  part  without  the  conclusions  being  drawn,  it 
might  attract  comparatively  little  attention,  and  I  felt  that  the 
paper  was  too  valuable  to  be  ignored.  That  was  my  first  reason 
for  bringing  it  before  this  Society.  I  thought,  by  bringing  it  here, 
I  should  accomplish  just  what  I  find  I  have  accomplished.  I  could 
secure  from  these  companies  who  have  the  statistics  at  their  com- 
mand, information  which  might  be  valuable  to  us  and  valuable  to 
insurance  companies  at  large.  For  myself,  I  practically  had  no 
statistics  to  deal  with.  In  my  own  little  company  my  connection 
had  been  too  brief  to  accumulate  any  large  statistics,  and  the  busi- 
ness had  been  on  too  small  a  scale  to  render  the  statistics  which  I 
had  secured   of  essential  value.       But  I  knew  that  bchiml   those 
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statistics  of  Dr.  Ilamill  were  others  whicli  could  su])plement  them 
and  give  great  value  to  the  paper.  So,  as  1  say,  sir,  I  feel  that 
my  efforts  were  eminently  successful. 

And  in  another  direction,  too,  I  had  in  mind  precisely  what 
has  been  brought  out  here  this  morning  in  regard  to  making  a 
supplementary  list  from  the  experience  of  the  other  com])anies. 
Mr.  McClintock  calls  a.ttention  to  the  fact  that,  so  far  as  ascertain- 
ing the  value  of  medical  selection  is  concerned,  such  a  process 
might  not  be  worth  the  labor  involved.  I  don't  know  how  that 
may  be,  but  I  have  noticed  from  time  to  time  the  efforts  that  have 
been  made  to  secure,  in  some  indirect  fashion,  a  supplementary  set' 
of  statistics  which  would  give  some  story  with  regard  to  the 
rejected  lives,  and  in  that  way  enable  us  to  frame  what  we  are 
unable  to  secure  at  present,  a  thorough  mortality  table  with  the  in- 
fluence of  selection  eliminated.  It  seems  to  me  that  this  would  be 
a  long  step  in  that  direction. 

There  was  another  thought,  too,  with  regard  to  this  matter, 
that  especially  attracted  my  attention.  It  was  the  fact  which  I 
have  noted  for  years,  that  to  make  the  work  of  the  medical  examiner 
thoroughly  efficient  and  valuable,  that  medical  examiner  ought  to 
be  in  full  touch  with  his  actuary.  I  have  noted,  not  simply  in 
connection  with  life  insurance,  but  in  regard  to  medical  statistics 
generally,  that  the  medical  men  are  very  apt  to  fail  of  their  mark. 
I  have  noted  it  in  respect  to  their  arguments  in  favor  of  vaccina- 
tion in  case  of  small-pox.  Now,  for  myself,  I  am  inclined  to  feel 
that  vaccination  is  an  efficient  preventive  of  small-pox  in  many 
cases.  But  the  strength  of  my  belief  does  not  rest  upon  the  body 
of  statistics  that  have  been  accumulated  by  the  medical  men.  I 
regard  them,  for  the  most  part,  as  entirely  fallacious,  and  it  seems 
to  me  that  in  order  to  make  the  work  of  the  medical  examiner  of 
the  insurance  company  really  effective,  he  should  be  in  thorough 
touch  with  his  actuary.  I  do  not  know,  sir,  that  I  have  any 
other  remarks  to  make  concerning  the  paper,  except  that  I  wish 
to  thank  the  gentlemen  for  the  appreciation  which  it  seems  to  have 
received  at  their  hands. 
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Abstract  from  the  Minutes  of  the  Sixth  Annual 
Meeting  of  the  Actuarial  Society  of  America, 
HELD  in  the  Directors'  Room  of  the  Metropol- 
itan Life  Insurance  Company,  New  York,  on 
Thursday  AND  Friday,  April  26th  and  27TH,  1894. 


FIRST  SESSION. 

Thursday,  April  26th,  1894,  10  a.  m. 
The  meeting  was  called  to  order  by  the  President,  ^^Ir.    Howell 
W.  St.  John,  who  spoke  as  follows  : 

Members  of  the  Actuarial  Society  of  America. 

Gentlemen  :— If,  as  I  apprehend,  the  opening  address  on  this 
anniversary  shall  prove  to  be  unequal  to  its  similar  antecedents,  I 
beg  you  will  consider  the  ability  that  distinguishes  them. 

If  the  recently  admitted  and  younger  members  wish  to  learn  the 
causes  which  led  to  the  organization  of  our  Association,  its  pur- 
poses, the  history  of  its  growth  and  attainments,  and  to  gain  the 
benefit  of  wise  counsel  respecting  their  new  duties  and  professional 
interests,  let  them  read  the  addresses  of  its  former  presidents.  My 
own  introductory  remarks  will  contain  merely  a  few  suggestions 
relating  to  the  general  interests  of  the  Society,  and  the  advance- 
ment of  its  "Papers  and  Transactions."  I  leave  the  graver  ques- 
tions concerning  changes  of  the  constitution  to  be  considered 
elsevvise,  and  under  fitting  conditions. 

I  think  you  will  readily  share  the  opinion  held  by  the  Council, 
that  no  paper  submitted  for  publication  should  be  printed  by  the 
Society  unless  it  shall  contain  those  qualities  of  permament  value 
which  would  render  it  suitable  for  preservation  in  the  records  of  a 
scientific  association. 

Here  I  submit — and  urge  your  approval — the  proposition,  that 
discrimination  should  be  made  between  essays  that  might  be  well 
adapted  to  reading  and  discussion  and  those  which  possess  the 
character  just  mentioned,  since  it  is  evident  that  the  former  may 
consist  of  matter  chiefly  of  temporary  or  local  interest,  and  yet 
profit  result  by  discussing  them,  and  I  assume  the  responsibility  of 
stating  that  the  Council  will  welcome  contributions  of  this  nature. 
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If  the  suggested  distinction  shall  be  made,  it  is  evident  that  the 
requisite  labor  should  be  performed  under  definite  and  responsible 
editorship. 

No  one  will  expect  that  I  assume  to  designate  ex  cathedra  the 
form  or  quality  of  the  contributions  suited  to  permanent  record  in 
the  publications  of  the  Association,  but  it  will  be  conceded  by  all 
that  the  fruits  of  original  investigation  possess  the  greater  worth — 
and  here  permit  a  suggestion  of  the  especial  value  as  elements  in 
primitive  research,  of  those  verifiable  hypotheses  which  reveal  the 
relation  of  facts,  as  expressed  in  rules  or  laws,  and  thus  aid  the 
growth  of  actuarial  science. 

The  most  notable  instance  which  occurs  to  me  at  the  present 
moment  is  the  well-known  assumed  law  of  mortality  of  Gompertz 
and  Makeham,  with  all  its  possible  functions. 

A  similar  example  would  appear  in  an  expression  of  this  law  as 
modified  by  the  effects  of  selection — proposed  by  i\I.  Leon  Marie, 
Secretary  of  the  French  Institute  of  Actuaries,  in  a  note  published 
in  Bulletin  No.  12  of  that  Society.*  As  a  means  of  adding  practi- 
cal value  to  these  remarks,  permit  me  to  suggest  that  some  of  our 
ow^n  members  (possessed  of  marked  ability  in  mathematical  analy- 
sis) consider  this  problem. 

If  it  appear  to  you  that  I  am  proposing  the  kind  of  professional 
labor  which  is  exclusively  the  province  of  genius,  consider  that  I 
have  instanced  one  of  its  highest  types ;  minor  applications  of  the 
principle  will,  no  doubt,  present  themselves  upon  reflection. 

As  a  necessary  supplement  to  the  foregoing  subject,  being,  in 
fact,  its  further  development,  let  me  urge  the  testing  of  current 
theories — which  depend  upon  a  priori  reasoning  for  their  validity — 
by  an  examination  of  facts. 

The  determination  of  that  vexed  question,  the  effect  of  lapses, 
or  withdrawals,  upon  the  mortality  of  insured  lives  would  be  an 
instance;  as  a  suggestive  illustration  I  shall  refer  briefly  to  the 
labors  of  two  well-known  actuaries. 

Mr.  Thomas  B.  Sprague,  the  distinguished  ex-president  of  the 
English  Institute  of  Actuaries,  after  an  examination  of  the  well- 
known  mortality  statistics  of  the  twenty  English  and  Scotch  life 
assurance  companies,  decided  as  follows  :  "  The  foregoing  observa- 
tions not  only  demonstrate  that  withdrawals  produce  a  powerful 
effect  in  increasing  the  rate  of  mortality  among  the  lives  remaining 
under  observation,  but  enable  us  to  see  clearly  the  way  in  which 

*  A  translation  of  this  note  appears  on  pp.  221-224  of  the  "Papers  and  Trans- 
actions ijf  the  Actuarial  Society  of  America." 
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it  is  produced,  and,  to  a  certain  extent,  to  measure  its  magnitude  ; 
this  result  accords  with  the  generally  accepted  conclusion  reached 
through  a  priori  reasoning.  ' 

On  the  other  hand,  Mr.  James  Chatham  (also  a  Fellow  of  the 
English  Institute  and  Scotch  Faculty  of  Actuaries),  in  his  admirable 
prize  essay  (after  a  comparison  of  the  mortality  statistics  of  ten 
Scotch  life  assurance  companies  with  the  similar  experience  of  the 
twenty  English  societies  already  referred  to),  reaches  the  following 
conclusion  :  "That  in  ordinary  circumstances  the  rate  of  increase  in 
the  mortality  during  ten  years  after  insurance  is  independent  of  the 
rate  of  discontinuance."  In  explanation  of  this  exceptional  decision, 
it  has  been  stated  that  of  the  two  series  of  observations  compared, 
the  English  was  largely  drawn  from  the  lives  of  the  generation 
previous  to  that  forming  the  basis  of  the  Scotch- — therefore  subject 
to  different  influences — -and  that  the  former  included  a  large  num- 
ber (of  lives)  assured  under  temporary  risks,  which  at  "  expiry  "  (or 
"withdrawal")  exercised  no  option,  and  hence  no  adverse  selec- 
tion. 

A  very  neat  instance  of  the  interpretation  of  cause  from  effect, 
through  the  discussion  of  statistics,  is  given  in  Mr.  McClintock's 
noted  essay  "On  the  Effects  of  Selection  "  ;  the  paragraph  referred 
to  is  the  concluding  one  on  page  88  of  our  "  Papers  and  Transac- 
tions." 

I  have  thus  imperfectly  indicated  general  modes  of  actuarial 
labor,  analogous  to  fruitful  methods  employed  in  other  scientific 
pursuits,  which  obviously  include  a  great  number  of  possible 
instances.  It  is  not  my  desire  to  appear  didactic  by  presenting 
examples  for  practice;  nor  shall  I  detain  you  from  the  important 
duties  of  the  day  by  discussing  that  form  of  auxiliary  work  which 
may  be  classed  under  the  general  term  of  mathematical  analysis  ; 
its  innumerable  applications  comprise  the  indispensable  materials 
of  our  daily  labor  ;  they  are  the  real  edge-tools  of  our  craft,  htted 
to  the  hand  of  the  master-workman,  and  I  shall  not  venture  to  deal 
with  them — on  this  occasion. 

Here  permit  me  to  mention  what  at  first  sight  may  ap])ear  to  be 
a  trivial  matter — the  value  lent  to  any  contribution,  including  more 
or  less  of  mathematical  discussion,  by  a  reference  to  authorities  ; 
this  stimulates  further  inquiry,  proves  the  source  of  greater  knowl- 
edge, and  an  incentive  to  additional  endeavor. 

Objection  has  been  made  by  learned  critics  to  that  custom  of 
the  Society  which  refers  the  review  of  papers  read  at  any  meeting 
to  the  next  assembly.     On  the  other  hand,  is  it  not  true  that  under 
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this  ])ractice,  since  the  adoption  of  the  rule  proposed  at  the  last 
session  (the  api)ointment  of  members  to  prepare  and  read  at  the 
following-  meeting- formal  reviews  of  each  paper  accepted  for  publi- 
cation), greater  dignity  in  the  exercises  of  the  day  will  obtain,  and 
the  essential  defects  of  immature  thought  be  avoided  ? 

Now  a  word  respecting  the  utility  of  discussion — not  criticism 
or  review — as  one  of  the  regular  exercises  at  our  meetings. 

There  are  many  topics  of  interest,  I  apprehend,  in  their  greater 
portion  relating  to  practice,  generally  depending  upon  individual 
judgment  for  their  confirmation,  which  might  be  submitted  ex  tem- 
pore and  debated  with  gain.  One  of  the  especial  benefits,  it 
appears  to  me,  to  be  derived  from  professional  association  is  the 
reduction  to  a  minimum  of  those  "  errors  of  the  personal  equation," 
petty  differences  of  opinion,  and  I  suggest,  for  your  approval,  that 
if  practicable  a  portion  of  the  time  now  given  to  the  reading  of 
original  papers  shall  be  devoted  to  this  exercise. 

I  regret  that  in  the  closing  words  of  this  brief  introductory  address 
I  shall  fail,  no  doubt,  to  impress  an  adequate  conception  of  the 
value  of  criticism  in  the  promotion  of  actuarial  science.  I  have  now 
in  view  the  kind  of  critical  endeavor  which  is  expended  for  the 
purpose  of  development,  not  debasement ;  the  sort  of  effort  which 
is  guided  in  its  course  by  the  reflection  that  minor  errors  fall  to  the 
lot  of  all  who  venture,  and  are  not  the  proof  of  mental  weakness  ; 
the  quality  of  review  that  with  rare  insight  discerns  in  its  subject 
the  origin  of  new  relations,  and  then  reveals  and  extends  them — 
thus,  the  real  critic,  rejecting  the  methods  of  the  school-men,  culti- 
vates the  great  fiel'd  of  revelation.     (Applause.) 

Officers  and  members  were  present  as  follows  : 

Officers — Howell  W,  St.  John,  President ;  Emory  McClintock, 
ist  Vice-President;  Bloomfield  J.  IMiller,  2d  Vice-President; 
Israel  C.  Pierson,  Secretary ;  Oscar  B.  Ireland,  Treasurer.  Other 
members  of  Council — Sheppard  Homans,  David  Parks  Fackler,  Rufus 
W.  Weeks,  Geo.  B.  Woodward,  Thos.  B.  Macaulay,  Clayton  C. 
Hall,  Asa  S.  Wing,  Daniel  H.  Wells.  Members — Jesse  J.  Barker, 
James  M.  Craig,  Joseph  A.  DeBoer,  George  Ellis,  Robert  G.  Hann, 
Francis  H.  Hemperley,  Charles  Hildebrand,  John  M.  Holcombe, 
George  W.  Hubbell,  Charles  N.  Jones,  George  H.  Kirkpatrick, 
Christopher  Kyle,  James  M.  Lee,  Charlton  T.  Lewis,  Charles  A, 
Loveland,  John  B.  Lunger,  William  McCabe,  William  C.  Macdonald, 
Elbert  P.  Marshall,  Prof.  James  W.  Mason,  Hiram  J.  Messenger,  Jr., 
Walter  S.  Nichols,  Sydney  N.  Ogden,  Maximilian  H.  Peiler, 
Charles  B.  Perry,  George  W.  Phillips,  Gardner  L.  Plumlev,  Horace 
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C.  Richardson,  George  F.  Salter,  Edward  J.  Sartelle,  Henry  W. 
Smith,  Joseph  H.  Sprague,  Edward  L.  Stabler,  William  E.  Starr, 
Samuel  E.  Stilwell,  John  Tatlock,  Jr.,  ^Morris  W,  Torrey,  George 
Wegenast,  Archibald  A.  Welch,  William  D.  Whiting,  Walter  C. 
Wright,  and  Chas.  G.  Reiter,  after  his  election. 

Upon  motion,  the  Minutes  of  the  Fall  Meeting,  as  printed  in 
Papers,  etc.,  No.  lo,  were  approved. 

The  Secretary  read  a  summary  of  the  proceedings  of  the  Council. 

The  Council  having  recommended  the  following-named  gentle- 
men, they  were  unanimously  elected  to  membership  : 

Adolph  Davidson,  B.  S.,  Actuarial  Department,  New  York  Life 
Insurance  Company,  European  Office,  i6  Boulevard  des  Italiens, 
Paris,  France  ;  Charles  G.  Reiter,  Assistant  Actuary,  JNIetropolitan 
Life  Insurance  Company,  i  Madison  Avenue,  New  York. 

On  motion  of  Mr.  Stabler,  the  newly  elected  members,  if  in 
town,  were  invited  to  attend  the  remaining  sessions  of  the  Annual 
Meeting. 

The  Treasurer's  report  was  read  and  accepted. 

The  Society  then  proceeded  to  the  election  of  officers  and  mem- 
bers of  Council,  with  this  result  : 

Howell  W.  St,  John,  President ;  Emory  jNIcClintock,  First  Vice- 
President;  Bloomfield  J.  Miller,  Second  Vice-President ;  Israel  C. 
PiERSON,  Secretary ;  Oscar  B,  Ireland,  Treasurer :  Members  of 
Council  for  three  years,  George  W.  Phillips,  Charles  A.  Loveland. 

The  resignation  of  Dr.  J.  A.  Fowler,  as  a  member  of  the  Society, 
was,  on  motion,  accepted. 

New  papers  were  then  presented  (see  pages  299-365) : 

"A  Life  Table  based  upon  Insurance  in  the  American  Tropics." 
C,  N.  Jones. 

"On  the  Different  Methods  Proposed  for  Valuing  the  Market- 
able Securities  Held  by  Life  Insurance  Companies."  Hiram  J. 
Messenger,  Jr. 

"On  the  Fluctuation  of  the  Rate  of  Mortality  versus  Rate  of 
Loss."     Charles  Hildebrand. 

"  A  INIethod  of  Apportioning  Surplus  used  by  Australian  Com- 
panies."    David  Garment. 

"Suggestions  in  Respect  to  Dealing  with  Companies  in  which  hie 
Reserve  is  Impaired."     Henry  Worthington  Smith. 

During  the  reading  of  tlie  new  papers  the  Society,  at  12. 30  noon, 
took  a  recess. 

Luncheon  was  served  by  Dclmonico  in  the  diniug-rooms  of  the 
Metropolitan  Life  Insurance  Company. 
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Thursday,  April  26th,  1894,  2  p.  m. 

The  Society  was  called  to  order  by  President  St.  John,  and  the 
reading  of  new  papers  was  resumed. 

Then  followed  the  discussion  of  papers  wldch  had  been  read  at 
previo.us  meetings.     See  pages  366-419  : 

"The  Apportionment  of  Expenses  and  its  Relation  to  the  Dis- 
tribution of  Surplus."     Wm.  E.  Starr. 

"Influence  of  Age  at  Entrance  on  the  Force  of  Selection." 
Thos.  B.  Macaulay. 

"  Mortality  Surfaces.  "  Leon  Marie,  Secretary  of  the  "  Institut 
des  Actuaires  Fran9ais."  Translation  and  note.    Howell  W.  St.  John. 

"Value  of  Medical  Examinations  in  Industrial  Insurance." 
Walter  S.  Nichols. 

"Policies  on  Lives  and  Amounts  at  Risk."     Asa  S.  Wing. 

At  5  p.  M.  the  Society  adjourned  until  10  a.  m.  on  Friday. 


Thursday,  April  26th,  1894,  7  p.  m. 
Delmonico's. 

The  Society  was  the  guest  of  the  officers  of  the  Metropolitan  at 
a  banquet.  Mr.  John  R.  Hegeman,  the  President  of  the  INIetropoli- 
tan,  presided.  On  his  right  and  left  sat  Mr.  Howell  W.  St.  John, 
President,  and  Mr.  Emory  McClintock,  First  Vice-President,  of  the 
Actuarial  Society.  The  scene  was  a  brilliant  one.  Music  delighted 
the  ear  and  flowers  charmed  the  eye.      Fifty  covers  were  laid. 

At  each  guest's  plate,  as  a  souvenir  of  the  occasion,  was  an 
elaborate  menu  of  white  morocco,  with  ornamentations  of  solid 
silver.  On  the  first  page  were  three  classical  figures,  Clotho,  Veri- 
tas and  Calculus.  Above  the  figures  was  the  appropriate  Greek 
quotation  :  ^'  TaXt^^t?  evpfjaei?  apiB/Jc^v."  At  the  bottom  was 
the  inscription,  "Actuarial  Society  of  America  Dinner,  Annual 
Meeting,  April  26th  and  27th,  1894,  Delmonico's,  New  York."  On 
the  third  page  was  a  picture  of  the  Metropolitan  building,  on  the 
fifth  page  a  picture  of  the  magnificent  onyx  and  gold  court  and 
stairway,  and  on  the  seventh  page  the  menu. 

First,  and  happiest,  among  the  post-prandial  speakers  was  the 
presiding  officer  in  a  formal  welcome  to  the  Actuarial  Society. 

The  President  of  the  Society,  Mr.  H.  W.  St.  John,  responded  in 
graceful  sentences  on  behalf  of  the  Society. 

Other-speakers  were  Messrs.  Emory  McClintock,  Geo.  H.  Gas- 
ton (Second  Vice-President,  Metropolitan),  Charlton  T.  Lewis,  Geo. 
W.  Phillips,  Sheppard  Homans,  Walter  S.  Nichols,  Chas.  N.  Jones, 
John  B.  Lunger,  Thos.  B.  Macaulay  and  John  M.  Holcombe. 


425 

SECOND  SESSION. 

Friday,  April  27th,  1894,  10  a.  m. 
Mr.  Howell  W.  St.  John,  President,  in  the  chair. 
The  discussion  of  papers  was  continued. 

Mr.  Homans,  seconded  by  Mr.  Fackler,  offered  the  following 
resolution  : 

Resolved,  that  the  thanks  of  the  Actuarial  Society  of  America  are 
due  and  are  hereby  cordially  tendered  to  the  officers  of  the  Metro- 
politan Life  Insurance  Company  for  their  generous  and  graceful 
hospitality  on  the  occasion. of  the  sixth  annual  meeting  of  the 
Society,  April  26th  and  27th,  1894. 

Resolved,  that  the  Secretary  be  requested  to  transmit  an  en- 
grossed copy  of  the  foregoing  to  the  officers  of  the  Metropolitan 
Life  Insurance  Company. 

The  resolution  was  adopted  by  unanimous  vote. 

On  motion  of  Mr.  Homans  it  was  voted  to  hold  the  Fall  Meet- 
ing about  the  middle  of  October,  at  some  date  to  be  decided  upon 
by  the  Council. 

i\Ir.  Fackler,  seconded  by  Mr.  Homans,  moved  that  the  subject 
of  changing  the  date  of  the  Annual  [Meeting  be  referred  to  the 
Council  for  their  consideration,  at  a  meeting  to  be  held  in  time  to 
give  the  required  three  months'  notice  concerning  amendments  to 
the  Constitution. 

Motion  adopted. 

The  Society  adjourned  at  12  m. 


Reception  at  "Rosedene. '" 

Friday,  April  27th,  1S94,  i  p.  m 

At  the  close  of  the  second  day's  session,  and  after  luncheon  had 
been  served,  the  members,  with  their  wives  and  daughters,  were 
conveyed  in  carriages  to  President  Hegeman's  private  steam  yacht, 
the  "Evelyn,"  lying  at  the  foot  of  East  26th  Street.  Two  hours' 
delightful  sail  through  the  East  River  and  the  Sound  brought  them 
and  their  host  to  his  handsome  country  seat,  "  Rosedene,"  !Mama- 
roneck-on-the-Sound.  Here  they  were  received  by  Mrs.  Hegeman 
and  some  of  her  friends  amid  strains  of  music. 

After  a  bountiful  collation,  interspersed  with  music,  entertain- 
ment by  Miss  Mabel  Stevenson,  the  well-known  "  warbler,"  and  a 
recitation   by    Mr.    Francis    H.    Ilemperlcy,   the    President    of  the 
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Society,  Mr.  Howell  W.  St.  John,  addressed  the  host  and  hostess, 
as  follows  : 

"One  of  the  most  welcome  events  of  my  official  existence  as 
President  of  the  Actuarial  Society  of  America  is  the  opportunity  to 
attempt  an  expression  on  the  part  of  this  united  actuarial  family  of 
their  appreciation  of  this  most  estimable  of  all  hospitalities,  a  wel- 
come under  your  own  roof.  (Applause.)  So  much  for  convention- 
alities' sake.  Now  one  word  from  the  heart.  In  the  course  of  a  not 
uneventful  life  of  over  fifty  years,  I  recall  no  incident  which  has 
impressed,  certainly  I  expect  to  experience  none  hereafter  which 
can  impress  upon  the  memory  a  choicer  recollection  than  that 
which  I  shall  take  with  me  hence,  of  the  social  graces  of  a  true  and 
pure  American  family,  the  household  of  Mr.  and  Mrs.  John  R. 
Hegeman."     (Applause.) 

The  host,  Mr.  John  R.  Hegeman,  replied  as  follows  : 

"  Mr.  St.  John,  ladies  and  gentlemen  :  I  am  very  much  obliged 
for  the  kind  sentiment  you  have  expressed,  but  candor  compels  me 
to  put  the  thing  right.  We  did  not  invite  you  up  here  to  minister 
to  your  pleasure.  We  invited  you  up  here  solely  and  purely  to 
minister  to  our  own  selfishness.  You  have  given  us  infinitely 
more  than  we  have  given  you.  And  as  for  the  slender  hospitalities 
which  the  Company  has  had  the  privilege  of  offering,  you  have 
honored  the  Metropolitan  infinitely  more  than  it  can  ever  honor 
you  by  what  it  has  done.  I  consider  this  a  red-letter  day  in  this 
house.  We  welcome  you,  every  one,  to  our  hearts,  and  I  say  to 
you  all  that  the  latch-string  of  '  Rosedene'  is  open  to  every  one  of 
you  and  to  your  descendants  forever."     (Applause.) 

The  guests  returned  to  New  York  early  in  the  evening  by 
special  train  of  parlor  cars. 


ISRAEL  C.   PIERSON, 

Secretary, 

P.  O.  Box  774.  21  Cortlandt  Street,  New  York. 
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Formula'  for  Valuations  by  Groups. 


WM.     D.    WHITING. 


AT  the  suggestion  of  a  member  of  the  Council,  I  would  hereby 
call  to  the  attention  of  the  Society  a  formula  for  grouped 
valuations  which  he  deems  to  be  of  sufficient  value,  and  I  have 
found  of  service  in  my  own  experience. 

Now  that  the  accumulated  business  of  the  life  companies  has 
become  so  great,  seriatim  valuations  are  onerous  and  expensive, 
both  to  the  companies  and  to  State  Departments.  Some  of  the 
considerations  that  made  for  seriatim  valuations  are  passing 
away,  and  the  time  now  needed  for  their  computation  is  a  serious 
drawback  to  their  usefulness. 

Perhaps  one  of  the  most  general  and  comprehensive  formula, 
for  grouped  valuations,  as  well  as  the  oldest,  will  be  found  in  the 
following  expression  : 


This  covers  all  kinds  of  level  premium  paying  level  insurances 
on  single  lives.  As  the  variables  are  expressed  by  x+„,  the  whole 
grouping  is  reducible  to  present  ages  and  may  be  designated  by  the 
calendar  year  of  birth.  All  that  is  requisite  is  to  arrange,  under 
present  ages,  the  policies  to  be  valued  in  four  columns.  One  for 
^x  X  ^^x  ^S.  A  second  for  the  7iel  premiums  (p,  x  ^S"  corresponding  to 
each  policy.  A  third  for  —  M^x  ^,  and  a  fourth  for  the  sum  insured 
{S)  under  each  policy.  The  columns  containing  the  H^X  ip^xS  and 
—  M^XaS",  being  permanent,  have  only  to  be  summed,  and  may  be 
consolidated  into  a  single  column  with  advantage.  And  the  re- 
maining columns  (p^xS  b.\-\6.  S,  when  summed,  to  be  multiplied 
into  — N^|„  and  M^^„  respectively,  added  to  the  first  two  columns, 
and  the  whole  divided  by  Dj-+»,  to  obtain  the  terminal  reserve. 
The  footings  of  these  columns  may  be  ascertained  monthly,  as  in 
a  running  ledger  account,  so  that  the  groupings  would  be  always 
ready  for  use  at  the  end  of  any  month,  and  the  calculation  for 
reserves,  consisting  of  about  75  operations,  retluced  to  a  day's 
work. 

For  ordinary  purposes  a  mean  or  mid-year  valuation  generally 
answers  all  practical  ends.     This  woukl  be  iibtainctl  by  taking  the 
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mean  between  two  termincil  reserves  and  adding  one-half  the  nel 
premium.  Should  a  more  exactly  interpolated  value  be  required, 
for  a  fixed  date,  as  December  31st,  it  is  obtainable  by  dividing  the 
above  columns  into  two  parts  each — one  in  which  each  item  is  to 
be  multiplied  by  (/)  the  time  ye/  to  run  of  the  policy  year;  the 
other  to  be  multiplied  by  (r)  the  time  already  run  out  of  the  policy 
year. 

Starting  with  the  above  formula  (i)  another  may  be  deduced, 
which  derives  an  advantage  from  the  fact  that  ordinary  whole  life 
policies,  constituting  more  than  half  of  the  entire  outstanding 
business,  can  be  valued  more  simply,  and  without  destroying  the 
comprehensiveness  of  the  formula  for  other  kinds  of  insurances, 
to  wit  : 

(I)  .V=cp^x     -        -+"—   -^- — ^',      or 


D.,„         D.+„   '    D.^/ 


=  ^.,+„  —  ^,  ( I  +  a,+„)  +  L^ ^. 

It  will  here  be  observed  that  if  ^>,=  --p  (the   ordinary    whole 

life  premium)  the  last  term  disappears,  and  we  have  left  the  well- 
known  formula  for  valuing  ordinary  whole  life  policies.  But  if  q)^ 
is  either  greater  or  less  than  this,  we  may  express  it  in  the  form  of 

'   ?'^ ^,   in  which   Aq) ,  represents  the  difference  between  q)^ 

and  the  ordinary  whole  life  premium  at  age  .v. 

We  now  have  by  substitution   for  any  level  premium  paying 
single  life  level  insurance 

(2)    J^n^  A^^„ — qj^  (i  -!-«.,+„)  '_  — ^-^ — -,  in  which  A,.^„  and  (7,.^„ 

t-'x  +  H 

are  the  ordinary  ivliole  life  single  premium  and  annuity  respec- 
tively ;  and  in  which  the  third  term  comes  into  operation  only 
when  the  policy  is  other  than  ordinary  whole  life  insurance. 
This  form  has  been  found  of  advantage  for  grouped  valuations  by 
Mr.  D.  H.  Wells.  My  own  preference  is  for  the  following,  as  it 
gets  rid, of  one  variable  (i-|-^.-+«)  altogether  : 

A^^„  =^  I  —  (i — v)  (i  4-«.t+„)     or 


!+«.+„ -(l-^.+„)    (^). 
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Therefor  by  substitution  (2)  and   assuming-  i  (rate  of  interest)   at 
4  per  cent,  we  have, 

-4,+,—  (p,  (26  —  26  ^,^.„)  +  ^  ^-  ^'  or  finally 

L'^r  +  H 

(3)       .r^,  =  ^.,„(i  +  26^.)-26y.+  ^^'-^-. 

Under  this  form  we  shall  need  but  three  columns  for  any 
premium-paying  single  life  policy  when  the  premium  and  insur- 
ance are  level  (grouped  under  present  ages).  And  for  ordinary 
whole  life  policies  only  two,  and  for  paid-up  whole  life  only  one. 
Paid-up  Endowments  and  paid-up  Term  insurances  can  be  brought 
into  the  same  scheme  by  additional  columns  for  M^^,„  and  D^+,„ ; 
and  so  may  annuities. 

A  practical  illustration  of  the  working  of  this  formula  may  be 
of  advantage.  Let  us  assume  the  following  policies  to  be  valued 
as  of  December  31st,  1894.  For  convenience  all  are  supposed  to 
have  entered  July  ist,  and  the  present  age  of  the  group  39^  years: 

Group  for  Year  of  Birth   1855.     Actuaries,   4  per  cent. 


Entered 

Kind  of  Policy. 

Amount. 

Net  Prem. 

^^.xN, 

Seriatim 
Values. 

18S0 

Life. 

%  1 , 000 

#14.72 

146. 

1881 

End.,  20  yrs. 

2,000 

74.96 

-{-26,820,621. 

I  174. 

1882 

Life,  paid-up. 

3,000 

II  30. 

1886 

"        10  p'm't. 

7,000 

269.36 

4-66,604,732. 

2374. 

1887 

Term,  10  yrs. 

8,000 

73-35 

—30,379,711. 

53- 

1889 

End.,  30  yrs., 
10  payments. 

6,000 

293.70 

-{-67,906,691. 

1693. 

$27,000 

$726.09 

130,952,333- 

6570. 

26 


^39=- 
yi40=. 


37242 
38104 


+  18878. -18878.        130,952,333- 


,75346^2  = 


726.  H-  2  = 


45878. 
•37673 

17284  -(-  17284. 


=7608. 


172x2.24(039) 

130,952.333- 

=7993. 

16382.56(0,,) 


—  1594. 
363- 

—  1231. 


1231. 

\'aluc     =     6570. 
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It  is  easy  from  these  groups  to  obtain  the  net  expected  mortality 
for  the  year  on  the  entire  business  in  order  to  estimate  the  per- 
centage of  gain  from  this  source  to  be  divided  among  policy- 
holders ;  and  also  the  expected  interest  requirement  in  order  to 
estimate  the  percentage  of  divisible  gain  from  excess  of  interest. 
Let  us  assume  by  way  of  illustration  that  the  per  cent,  of  mortality 
gain  for  the  year  has  been  found  to  be  lo  per  cent,  of  expectation, 
and  that  the  net  interest  gain  is  one-half  of  i  per  cent  ,  and  it  is 
desired  to  find  the  contribution  of  each  of  the  above  policies 
towards  the  same,  as  follows  : 

Int.     eain  =  .ooq     A^,,  {S-\-2(icp)i  —  26(/v^  ^^  -     —•'1 
L  D40  J 

)oioi3iri,o('S'+26<7>,)-26^,  +  :f^1 

or  interest  gain  and  mortality  gain 

0010131  ^'+.0039869  r/ij„(6'+26(7^,)  — 26^/'   +^'^- 

or 

iS"  (.0010131  +.0039869  .'J 40)  —  ^K  (26  X  .0039868  X  [i 

.0039869 


iin  =  .005 
Mort.  gain  ^.0010131  6" 

together: 


^     -      D4,,     J 

.+ 


X 


D4 


=;  ^x. 002532 
which  are  : 


,  which  reduces  finally  to  mortality  and  interest  gains 
y^^X.06416  "'"z/y^N^x. 0000002434,  the  results  of 
Dividend  Calculation. 


6".  002  53  2 

—^y,,.  064 16 

"^  J  (^,N,,x. 0000002434 

Totals. 

2-53 

5.06 

7.60 

17.72 

20.26 

15.19 

•95 

4.80 

17.29 

4.71 
18.84 

+   6.53 

-f- 16.21 

—   7-39 
+  16.53 

1.58 
6.79 
7.60 

16.64 
8.16 

12.88 

+68.36 

—  46.59 

+  31.88 

53-65 

Which   corresponds  to  the  result  when  group  is  taken  as  a  whole, 
as  follows  : 

^40=  6597  X. 005  =32-98 

6"—  Vio=  20403  X.001013  =  20.67 

Total  dividend,       $53-65 
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Sketch  of  Certain  Methods  of  Distribution  Pursued 
IN  Great  Britain. 


ROBERT    G.     HANN. 

IN  view  of  present  discussions  it  may  be  of  interest  to  some  of 
the  members  if  we  make  a  hasty  sketch,  chiefly  from  the 
Journal  of  the  Institute  of  Actuaries,  of  the  distribution  of  surplus 
in  Great  Britain. 

More  than  a  generation  ago  ^Ir.  Charles  Jellicoe  pointed  out 
that  bonus  depends  on  rates  of  premium  charged,  rates  of 
mortality  and  interest  which  actually  prevail,  duration  of  policy, 
and  yearly  expenditure  to  business  transacted,  all  of  which  points 
the  Contribution  plan  concerns  itself  with.  He  very  clearly  stated 
that  "the  true  mode  of  dividing  surplus  was  in  proportion  to  the 
amount  at  the  prevailing  rate  of  interest,  of  the  payments  of  each 
contributor  over  and  above  those  required  for  the  risk,"  a  pretty 
close  enunciation  of  the  principle  involved  in  the  Contribution 
plan,  and  he  showed  that  each  one's  share  of  the  available  sur- 

plus    was  ^-^ X  (pa"  where  .S"  denotes  the  surplus,    and   (p  the 

2  cpa'' 

loading.  He  presupposed  that  the  net  premium  would  be  based 
on  a  true  table.  This  was,  and  is  still  largely  to-day,  the  keystone 
upon  which  rests  the  distribution  of  surplus.  In  grading  reversion- 
ary additions,  it  was  customary  to  add  to  the  age  about  one-si.xth 
of  the  expectation,  as  a  set-off  against  selection.  He  denounced 
one  prevailing  method  of  dividing  the  surplus  in  proportion  to  the 
contribution  to  loading  and  to  the  payment  of  claims,  as  a  false 
one.  Under  this  plan  those  entering  at  50  and  above,  received 
more  than  twice  as  much  as  they  ought  to  have  done,  at  the 
expense  of  those  who  entered  at  younger  ages.  Another  method 
was  to  apportion  surplus  in  the  ratio  of  amount  of  payments  at 
compound  interest,  under  which  method  the  older  lives  obtained 
about  46  per  cent,  more  than  their  share  at  the  end  of  seven  years, 
while  those  entering  at  twenty  lost  28  per  cent,  of  theirs.  Another 
method,  not  so  prevalent  as  the  above,  was  to  divide  the  surplus 
in  proportion  to  the  value  of  the  policy. 

In  1856  Mr.  Wilbraham  recommcmletl  that  bonuses  should  be 
made  payable  only  at  death,  when  a  bonus  should  be  paid  oi]ual 
to  the  U)ading  accumulated  at  compound  interc'st   from   the   times 
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of  their  payments,  with  such  increase  or  diminution  as  the  circum- 
stances of  the  office  would  warrant.  In  principle  this  was  per- 
fectly sound,  but  would  prove  a  difficult  charter  to  work  in  the  face 
of  competition. 

Mr.  W.  P.  Patterson,  in  1861,  stated  that  about  one-eighth  of 
the  premium  income  is  divided  annually,  and  he  gave  as  the 
sources  of  profit 

1.  Loading. 

2.  Interest  earned  above  that  assumed. 

3.  Miscellaneous  from  lapses,  surrenders,  etc. 

He  declared  that  each  one  should  receive  an  amount  in  propor- 
tion to  his  contribution  to  the  profits. 

The  valuation  is  supposed  to  be  made  on  a  true  table  of 
mortality  and  at  a  true  rate  of  interest. 

He  reverts  to  INIr.  Jellicoe's  formula  for  each  ones  proper  share. 
The  formula  presupposes  either  that  expenses  are  paid  out  of 
miscellaneous  profits,  and  if  the  latter  are  insufficient,  then  the 
expenses  are  to  be  borne  pro  rata  to  the  loading.  In  its  applica- 
tion a  deduction  is  first  made  from  the  surplus  for  suspended 
mortality.  The  profit  from  interest  is  to  be  deducted  from  the 
divisible  surplus,  and  is  divided,  first,  among  all  those  who  have 
paid  premiums  within  the  period ;  secondly,  among  those  who 
participated  in  the  previous  division. 

The  principal  method's  in  use  at  that  time  may  be  given  as 
follows,  subject,  of  course,  to  slight  modifications  in  their  applica- 
tion by  different  offices  : 

1st  Method :  In  proportion  to  premiums  paid  since  last 
division,  accumulated  at  compound  interest  to  date  of  valuation. 
Where  the  true  risk  premiums  are  loaded  by  a  percentage  which 
is  rare  in  practice,  it  produced  satisfactory  proportions  between  the 
bonuses  at  different  ages.  As  the  loading  recedes  from  a  per- 
centage, the  result  is  inequitable.  The  ratio  of  division  under  this 
method  is  a  constant  after  the  first  division,  and  as  age  advances 
the  reversionary  bonuses  will  diminish. 

2d  Method  :  In  proportion  to  the  loading  accumulated  at 
compound  interest  between  the  intervals  of  division.  This  was  a 
favorite  method  with  many  and  was  regarded  as  equitable  in  prin- 
ciple, although  interest  profits  were  divided  most  unfairly  among 
the  members. 

3d  Method  :  In  proportion  to  the  difference  between  the  office 
premiums  reduced  by  a  constant  for  expenses,  and  a  pure  premium 
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accumulated  at  compound  interest  for  the  interval.  In  working  it 
out  temporary  annuities  were  frequently  used.  The  constant  as  a 
rule  did  not  cover  the  whole  expense. 

4th  Method  :  In  proportion  to  the  difference  between  the 
premiums  paid  accumulated  with  interest  and  the  values  of  the 
policies.  After  the  first  division,  this  method  cannot  lay  claim  to 
simplicity,  especially  when  previous  bonus  is  taken  into  account. 
Applying  it  to  a  septennial  division  :  A  man  assured  at  25,  is  32  at 
first  division  ;  the  accumulated  premiums  paid,  less  the  reserve  at 
time  of  division,  denote  the.  rate  of  his  share  in  surplus.  For  the 
second  division  the  first  bonus  is  added  to  the  amount  originally 
assured,  and  the  premiums  for  age  32  on  the  increased  amount  are 
accumulated  for  seven  years,  from  which  is  deducted  the  reserve 
on  the  assumed  policy  at  end  of  seven  years  ;  the  remainder 
denotes  the  ratio  of  his  surplus  at  the  second  division.  Some 
offices  do  not  give  bonus  on  bonus,  as  the  older  policies  get  too 
much. 

5th  method  :  In  proportion  to  the  value  of  the  policies.  This 
was  the  plan  of  the  company  alluded  to  by  INIr.  Garment  in  its 
early  years.  Where  different  rates  prevail,  it  is  apparent  that  a 
policy  with  a  large  margin  would  receive  the  same  bonus  as  one 
with  a  small  margin,  other  things  being  equal,  and  in  some  cases 
it  might  receive  less  than  one  with  an  inadequate  premium. 

6th  Method  :  A  reversionary  bonus  in  proportion  to  the 
premiums  paid  without  interest,  always  reckoning  from  the  com- 
mencement of  the  policy.  This  means  that  the  reversionary 
bonus  is  to  be  in  proportion  to  the  premiums  paid.  The  profits 
under  this  method  favor  the  long  livers  more  than  under  any 
other  plan. 

7th  Method  :  In  augmentation  of  the  sums  assured  by  a  per- 
centage per  annum  on  the  sums  assured  and  the  bonuses  already 
declared,  reckoning  back  to  last  distribution.  This  plan  would 
not  admit  of  adjustment  if  subsequent  experience  necessitated  a 
change  in  the  mortality  table. 

8th  Method  :  In  augmentation  of  the  sums  assured  by  a  per- 
centage per  annum  from  the  date  of  the  policy.  Its  applicntion 
varies  in  different  offices.  The  office  where  it  originated  converts 
the  cash  bonus  into  reversion,  and  divides  the  latter  according  to 
the  above  principle.  Another  office  in  whicli  the  shareholders 
receive  one-third  of  the  profits,  applies  this  principle  v>{  distribution 
to  the  cash  sur|)kis  which  is  fuiyable  at  death.      At  each  division  the 
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shareholders  receive  one-third  at  once,  the  policy-holders  an 
allotment  of  two-thirds,  the  present  value  of  which  would  not 
probably  exceed  one-half  of  the  allotment.  The  surplus  at  the 
next  division  would  be  increased  by  about  one-half  of  the  policy- 
holders' share  at  the  former  division,  accumulated  at  interest,  and 
the  shareholders  would  again  present  an  a]:)pearance  for  one-third 
paid  down. 

9th  Method  :  In  reduction  of  the  annual  premiums  by  a  uni- 
form percentage  to  all  members,  after  payment  of  a  fixed  number 
of  full  premiums.  The  equity  of  this  plan  mainly  depends  on  the 
loading. 

loth  Method  :  In  proportion  to  the  amounts  assured  under  the 
policies  that  have  become  claims  within  the  year.  Such  a  scheme 
as  this  needs  no  comment. 

nth  Method:  Amongst  those  of  the  assured  only,  whose 
premiums  accumulated  at  interest  exceed  the  amounts  assured 
under  their  policies.  Some  would  have  to  wait  thirty  years  for 
what  they  obtain,  and  yet  the  manager  of  one  society,  adopting  this 
method,  regards  with  horror  the  length  to  which  the  investment 
feature  of  tontines  has  been  carried. 

On  looking  carefully  at  the  results  derived  from  the  above 
methods,  it  will  be  found  generally  that  if  we  classify  by  age  of 
entry,  the  tendency  is  in  favor  of  the  young  lives,  but  if  we  classify 
by  duration  of  policies  the  results  are  very  much  in  favor  of  the 
older  policies. 

The  Board  of  Trade  returns  form  a  rich  field  for  investigation. 
Mr.  Hewatt  in  1880  examined  the  returns  of  77  offices,  and  found 
that  about  /"2, 285,000  is  divided  annually  in  cash  among  policy- 
holders, which  is  equivalent  to  the  whole  of  the  loading,  and 
equals  about  23  per  cent,  of  the  premiums. 

The  accumulated  funds  amounted  to  /"  104, 000, 000. 

The  average  annual  premium  amounted  to  ^^9, 882,000. 

The  average  interest  earned  was  4)^  per  cent,  or,  roundly, 
about  I  per  cent,  in  excess  of  that  assumed. 

Taken  to  the  nearest  unit,  the  proportion  of  the  sources  of 
surplus  is  about  as  follows  : 

39  per  cent,  from  loading. 

46  per  cent,  from  interest. 

5  per  cfent.  from  profit  on  investment  and  sundries. 

10  per  cent,  from  surrenders,  forfeited  policies  and  favorable 
mortality. 
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Thirty  offices  grant  a  reversionary  addition  of  a  uniform  per- 
centag-e  of  the  sum  assured  for  each  premium  paid.  Sometimes 
bonus  on  bonus  is  given  to  benefit  the  older  poh'cies,  which 
causes  much  anxiety  to  actuaries  and  Boards  of  Directors. 

Eight  offices  divide  in  proportion  to  the  difference  between 
accumulated  premiums  and  value  of  the  policy  After  the  first 
division,  it  is  worked  with  a  hypothetical  policy  as  already 
explained. 

Eight  offices  make  a  special  point  of  granting  a  reduction  of 
the  premium,  which  nearly  all  allow. 

Two  offices  divide  in  proportion  to  accumulated  premiums, 
which  works  all  right,  //"the  premiums  are  loaded  equally  through- 
out by  a  percentage. 

Three  offices  divide  in  proportion  to  value  of  policy,  which,  of 
late,  is  in  some  cases  modified  to  a  division  in  proportion  to 
increase  in  value. 

Three  offices  have  a  special  system. 

Three  offices  have  a  mysterious  system. 

Two  offices  divide  in  proportion  to  accumulated  loading. 

Many  of  the  offices  are  bound  hard  and  fast  by  articles  of 
agreement,  by-laws,  etc.,  as  to  method  of  distribution.  Several 
ingenious  devices  have  been  resorted  to  in  order  to  carry  out  the 
system. 

Mr.  Manly  speaks  of  a  company  fifty  years  old,  where  the 
whole  of  the  funds  are  to  be  a  guarantee  of  the  sum  assured,  and 
the  bonuses  are  guaranteed  for  one  year  only.  The  share  of 
deceased  members  is  apportioned  ratably  to  the  total  premiums 
paid  accumulated  at  3  per  cent,  compound  interest.  The  annual 
dividend  in  any  year  depends  greatly  on  the  amount  of  claims  \\\ 
the  year.  To  carry  out  this  plan,  a  new  scale  of  premiums 
was  calculated  on  a  basis  of  mortality  and  interest  as  near  as  pos- 
sible to  that  experienced,  and  these  net  ]:)remiunis  were  loaded  to 
provide,  first,  for  a  brokerage  of  i  per  cent,  on  the  sum  assured, 
and,  secondly,  for  general  expenses  of  5s.  per  cent,  per  annum  on 
the  sum  assured.  The  premium  had  to  be  found  by  trial,  and  the 
rate  of  bonus  was  finally  fixed  at  25  per  cent,  of  the  accumulated 
premiums.  The  pure  premiums  had  to  be  loaded  from  about  61  to 
ZZV^  per  cent,  from  ages  10  to  75  inclusive. 

Mr.  Harvey  has  pointed  out  that  a  cash  bonus  by  uniform  per- 
centage on  annual  premiums  paid  during  bonus  period  works 
about  as  follows  : 
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With  3  and  ■^y^  per  cent,  valuations,  the  cash  and  reversionary- 
bonuses  rapidly  increase  ;  with  4  per  cent,  valuation  the  increase 
in  cash  keeps  the  bonus  constant  for  all  lives  of  the  same  age  at 
entry.  The  reversionary  bonus,  therefore,  must  decrease  with  the 
age  of  the  policy.  This  method  is  best  adapted  to  a  3^  per  cent, 
valuation. 

Many  English  offices  are  struggling  with  the  problem  how  to 
meet  the  payment  of  reversionaiy  bonuses  of  from  £1  ids.  to 
jCi  15s.  per  cent,  per  annum  on  the  sum  assured,  some  striving  to 
give  compound  bonuses.  In  order  to  approach  these  results  they 
are  compelled  to  adopt  the  plan  of  valuing  by  a  very  low  rate  of 
interest,  far  below  what  safety  demands,  in  order  to  build  up  a 
fund  for  the  future,  to  meet  the  competition  under  their  bonus 
systems.  A  large  part  of  the  surplus  is  therefore  withheld  for 
several  years  from  those  entitled  to  it.  It  is  evident  from  the 
reports  that  expenses  are  increasing,  and  it  is  equally  clear  that 
interest  is  falling  ;  it  therefore  follows  that  bonuses  should  decrease 
instead  of  increase,  as  compared  with  the  past.  I\Ir.  Newbatt 
recently  pointed  out  that  the  compound  bonus  system,  now  so 
generally  adopted,  makes  the  maintenance  of  bonus  a  greater  and 
greater  difficulty,  and  necessitates  tfieir  making  the  largest  possible 
reserves.  Opinion  is  as  much  divided  now  as  it  was  many  years 
ago,  as  to  the  advisability  of  adopting  the  compound  bonus  sys- 
tem. It  has  been  calculated  that  at  age  20,  a  jTi  los.  compound 
bonus  is  equivalent  to  about  a  £2  simple  bonus.  The  strain  in 
maintaining  the  compound  bonus  system,  in  view  of  the  cost  of  pro- 
curing business,  must  be  great.  Some  offices  reduce  the  premium.s 
in  anticipation  of  future  bonuses.  The  reduction,  however,  is  but 
conditional.  If  it  ever  became  necessary  to  remedy  any  defects  in 
this  system,  the  application  would  be  worse  than  a  cyclone. 

Commissions  and  numerous  branch  office  charges  are  generally 
based  now  on  the  amount  assured.  The  commission  is  frequently 
^i  per  cent,  upon  the  sum  assured.  The  late  Mr.  Rothery,  in 
1892,  very  ingeniously  discussed  the  question  of  bonus  in  relation 
to  office  premiums  and  modes  of  valuation.  He  wished  to  change 
the  system  in  an  office  which  granted  a  uniform  cash  percentage 
upon  the  premiums  paid  during  the  quinquennium,  which  is  un- 
popular,\to  one  providing  bonuses  that  increased  with  the  duration 
of  the  policy.  The  existing  tables  were  not  adapted  to  the  com- 
pound reversionary  bonus  system.  He  decided  to  regard  the 
question   from  a  cash  bonus  point  of  A^ew.     The  net  premiums 
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were  loaded  £2  per  cent,  on  sum  assured,  13  per  cent,  on  tirst 
premium,  and  8  per  cent,  on  renewals.  On  an  average  premium 
of  £1  per  cent,  this  amounts  to  80  per  cent,  of  first  premium 
and  8  per  cent,  of  renewals.  He  found  that  an  increase  of  10 
per  cent,  in  the  loading,  with  a  reduction  in  interest  to  3^  per 
cent.,   would  produce  premiums  similar  to  existing  rates. 

The  surplus  could  be  divided  into  interest  profit  and  loading 
profit.  The  former  could  be  divided  in  proportion  to  the  reserve 
at  previous  valuation,  and  the  latter  as  a  percentage  upon  the 
premiums  paid  during  the  valuation  period,  and  all  other  profit 
might  be  thrown  into  one  or  other  of  these  two  divisions.  The 
valuations  were  made  triennially  at  3^  per  cent.  The  actual  rate 
was  4/i(  per  cent.  The  net  premiums  were  based  on  Sprague's 
Select  Tables.  The  first  part  of  the  bonus  was  set  down  at  3  per 
cent,  on  the  reserve  value  at  the  beginning  of  the  period,  and  the 
remaining  surplus  was  apportioned  in  respect  of  the  three  years' 
premiums.  Taking  the  ratio  of  reserve  to  premiums  paid  at  60  per 
cent,  and  surplus  interest  as  above,  we  have  .03  x.6^  .018  :  pro- 
portion of  interest  profit  to  total  premiums  received.  Suppose  the 
remaining  surplus  sufficient  to  provide  a  uniform  percentage  on  the 
intervaluation  premiums  of  15^  per  cent. ;  the  total  bonus  would  be  : 

For  policies  3  years  in  force,  cash  bonus  15^-^  per  cent. 

For  policies  6  years  in  force,  cash  bonus  .  155-J-018  =  .  173  or 
17.3  per  cent. 

For  policies  12  years  in  force,  cash  bonus  .155-I-.054  ^.  209  or 
20.9  per  cent. 

And  this  system  would  yield  reversionary  bonuses  on  the  average 
of  I  per  cent,  per  annum  on  the  sum  assured. 

The  working  of  such  a  plan  as  this  is  conditional  on  the  pre- 
miums being  properly  chosen,  and  a  small  decrease  in  interest 
would  work  great  injustice  to  the  newer  policies. 

It  should  not  be  overlooked  that  this  system  is  neither  based  on 
an  analysis  of  the  profits,  nor  does  it  distribute  them  as  they  have 
been  earned.  If  the  facts  were  sifted,  the  loading  profit  of  15^^ 
per  cent,  would  become  a  vanishing  figure  at  the  end  of  the  first 
three  years,  if  the  whole  expenses  were  charged  up. 

The  president  of  the  institute  had  found  out  that  an  increas- 
ing series  of  i  to  10  was  consideretl  by  tlie  jmblic  of  more  value 
than  a  series  of  10  to  i. 

The  former  is  the  goal  which  all  try  to  reach,  but  with  the  pre- 
vailing rates  of  interest  and  sharj)  competition,  artiticial  methods 
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have  to  be  resorted  to,  by  which  as  a  rule  the  younger  members' 
bonuses  are  heavily  discounted  in  the  early  years.  This  has,  no 
books  '       '"^  '""'"'''"  "'"  '""'^  of  placing  new  business  on  their 

Mr  Archibald  Day  happily  hit  the  bonus  question  of  the  day 
when  he  quoted  from  the  late  Oliver  Wendell  Holmes,  "  The  public 
wants  It,  and  what  the  public  wants  it  is  bound  to  have,  and  we 
are  bound  to  furnish  it." 
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Extended  Term  Insurance. 


WILLIAM    HENDRY. 


EXTENDED  Term  Insurance  on  Lapsed  Life  Policies  appears 
to  me  to  be  a  subject  of  sufficient  importance  for  considera- 
tion ;  and,  as  it  has  not  received  special  attention  from  our  Society 
up  to  this  time,  I  propose  to  offer  a  light  contribution  on  this 
subject. 

I  am  led  to  believe  that  there  exists  a  very  great  difference  of 
opinion  among  our  members  in  respect  to  the  safety  or  advisability 
of  granting  extended  term  insurance  for  the  full  face  of  lapsed 
policies,  in  lieu  of  cash  or  paid-up  surrender  values,  and  especially 
during  the  early  years  of  policies  before  actual  surrender  values 
have  been  accumulated. 

As  I  understand  the  case,  the  laws  of  some  states  require  com- 
panies chartered  under  their  jurisdiction  to  grant  extended  insurance 
on  lapsed  policies,  without  regard  to  the  quality  of  the  risk  or  the 
plan  of  insurance,  and  go  so  far  as  to  stipulate  when,  and  to  what 
extent,  the  extension  shall  be  granted. 

I  have  also  reason  to  believe  that  companies  working  under 
such  laws  are  unfavorable  to  the  plan,  while  several  companies  in 
other  states  have  adopted  and  voluntarily  offer  it  on  very  liberal 
lines  to  their  members,  and  at  least  one  company  reports  favorably 
as  to  the  result  after  a  wide  experience  of  fifteen  years. 

We  have  here  well-defined  opposite  conclusions,  so  far  as  they 
go,  and  the  subject  of  sufficient  importance  to  be  worthy  of  in- 
vestigation to  ascertain,  if  possible,  whether  a  weakness  is  inherent 
in  the  system,  or  whether  objectionable  features  exist  which  are 
capable  of  being  overcome  by  judicious  guards. 

As  a  preamble,  and  for  the  information  of  tlie  non-professional 
reader,  a  statement  of  the  source  of  the  reserve  which  forms  the 
basis  of  surrender  values  may  be  useful  :  The  level  annual 
premiums  of  our  companies  are  calculated  on  a  mathematical  basis 
sufficient  to  carry  the  risk  from  the  age  of  the  applicant  at  entry  to 
the  age  of  96,  or  even  100,  should  he  live  so  long.  It  is  evident 
therefore,  that  owing  to  the  increasing  risk  with  the  age  of  the 
assured,  and  especially  when  advanced  age  has  been  reached,  the 
level,  or  equal  annual  premium,  must  be  much  higher  than  would 
be  required  to  cover  the  risk  during  the  early  years  of  a  policy,  so 
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as  to  supplement  that  premium  when  and  after  it  has  become 
iiisuflicient  to  cover  the  increased  and  annually  increasing  risk  ; 
this  extra  annual  over-premium  of  early  years  is  represented  by 
and  constitutes  the  reserves  of  our  life  assurance  companies,  and 
is  held  in  detail  as  a  fixed  reserve  to  the  credit  of  each  policy, 
according  to  its  age,  amount  and  plan.  If,  after  several  annual 
premiums  have  been  paid,  a  member  fails,  for  any  cause,  to  pay  his 
renewal  premium,  and  his  policy  lapses  in  consequence,  it  is  clear 
that  its  reserve  cannot  be  used  for  the  purpose  it  was  contributed 
by  the  member,  and  held  by  the  company ;  therefore,  its 
equitable  disposal  becomes  the  subject  for  our  consideration. 

It  has  been  practically  ascertained  that  a  company  cannot 
safely  pay  out  in  cash  the  full  amount  of  such  reserve,  for  reasons 
not  necessary  to  set  forth  here,  but  a  fairly  legitimate  surrender 
charge  must  be  held  by  the  company,  about  sufficient  to  secure 
another  member  of  equal  value  ;  the  balance  may  then  be  paid  in 
cash  as  the  surrender  value  of  the  policy,  or  such  an  amount  of 
paid-up  insurance  granted  as  the  cash  surrender  value  would 
purchase  at  the  "single  premium"  rates  of  the  company.  The 
procedure  thus  far  would  probably  not  be  objected  to  by  many  of 
our  life  companies. 

This  brings  us  to  the  subject  we  set  out  to  investigate,  viz.,  the 
granting  of  extended  insurance  for  the  full  face  of  the  policy  during 
such  term  as  the  reserve,  at  the  time  of  lapse,  will  carry  it  as  a 
single  premium,  instead  of  the  surrender  values  just  mentioned. 

I  think  the  question  of  granting  such  insurance  admits  of  either 
an  affirmative  or  negative  reply,  according  to  varied  conditions. 
To  enumerate  a  few  of  them  will  fairly  illustrate  the  subject  as  I 
see  it. 

Suppose  a  policy  is  applied  for  on  the  "  life "  plan.  Some 
condition  or  conditions  relating  to  health,  habits,  occupation  or 
family  history  may,  and  often  do,  exclude  acceptance  on  that 
plan,  but  the  applicant  may  be  acceptable  at  a  higher  rate  and 
during  a  shorter  term,  and  a  twenty-year  endowment  may  be 
granted.  If,  in  such  case,  the  extended  insurance  be  applied  to  this 
policy,  the  member  may,  on  payment  of  five  or  six  premiums, 
refuse  to  pay  any  more,  compel  the  company  to  carry  the  insurance 
through  -the  full  remainder  of  the  term,  and  thereby  defeat  the  only 
conditions  on  which  the  policy  in  this  case  could  have  been  issued  ; 
it,  therefore,  appears  clear  that  extension  should  not  be  granted  to 
such  a  policy. 
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So  also,  in  the  case  of  an  applicant  for  an  endowment  policy 
who  may  be  fairly  acceptable  on  the  plan  applied  for,  but  not  for  a 
longer  term  or  at  a  lower  rate. 

Again,  insurance  limited  to  endowments,  owing  to  occupations 
requiring  extra  risk  to  be  paid,  are  a  large  class,  to  which  no 
extension  can  be  fairly  granted. 

On  the  other  side  of  the  case  it  appears  to  me  that,  restricting 
the  number  of  full  premiums  to  be  paid  to  not  less  than  three  ; 
loading  the  term  rates  sufficiently  to  cover  incidental  risks  almost 
inseparable  from  this  form  of  insurance,  and  the  applicant  good 
for  a  "  life  "'  policy  at  time  of  acceptance,  the  extension,  in  my 
opinion,  may  fairly  be  granted;  but  if  these  or  similar  conditions 
and  restrictions  be  admitted  as  the  necessary  elements  of  safety, 
it  is  clear  that  the  extension  clause  cannot  be  attached  indiscrimi- 
nately to  all  policies,  but  must  be  limited  to  applicants  who  are  in 
every  way  acceptable  on  the  "  life  "  plan,  but  not  restricted  to 
"life"  policies. 

Extended  insurance  under  proper  guards  is,  in  my  opinion,  as 
safe  and  proper  as  any  other  form,  and,  in  many  cases,  to  be  pre- 
ferred to  cash  surrender  values,  or  even  paid-up  insurance  ;  but 
legislation  which  compels  companies  to  grant  it  to  all  members 
and  under  all  forms  of  policies  indiscriminately,  places  the 
companies  under  abnormal  obligations,  or  compels  them  to  accept 
only  such  risks  as  would  be  entitled  to  "life"  policies,  either  of 
which  course  would  work  great  injustice  to  the  pubjic  and  to  the 
companies. 

If  companies  in  any  state  or  country  are  not  treating  their 
members  fairly  in  respect  to  surrender  values,  or  in  any  other  way 
taking  undue  advantage,  legislation  may  very  properly  be  passed 
to  correct  the  evil  ;  but  when  companies,  as  they  do  now,  vie  with 
each  other  in  the  liberality  of  their  policy  contracts,  legislation  is 
not  only  unnecessary,  but  usually  mischievous,  as  it  is  rarely  the 
case  that  legislators  have  any  practical,  or  even  theoretical, 
knowledge  of  the  principles  which  form  the  basis  of  life  insurance, 
and  are,  therefore,  too  often  led,  or  rather  misletl,  by  unworthy 
guides. 
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Graphic  Interpolation  bv  Mpxhanical  Means. 


GEOKGK    FERRY    SALTER. 


RECENTLY,  in  connection  with  the  preparation  of  numerous 
tables  of  a  very  complicated  character,  Mr.  Fackler  sug- 
gested a  short  method  of  interpolating,  in  order  to  save  the  labor 
of  making  long  calculations  for  intermediate  amounts.  In  the 
application  of  this  method  many  devices  occurred  to  me,  which 
are  explained  in  this  paper. 

As  the  law  of  mortality — as  well  as  the  law  of  compound  interest 
accumulation — may  each  be  represented  by  a  curve,  so  the  same 
means  may  be  used  to  represent  series  of  premiums  based  on 
these  laws. 

In  the  problem  proposed,  if  the  curve  to  be  found  were  referred 
to  a  base  line  every  one  of  whose  ordinates  was  zero,  much  space 
would  be  required  in  order  to  represent  the  progression  graphically. 
This  difficulty  is  overcome  by  resorting  to  Mr.  Fackler's  device  of 
using  an  auxiliary  progression,  so  selected  as  to  approximate  the 
progression  sought.  The  auxiliary  progression  may  be  arithmetical 
or  geometrical,  or  composed  of  the  two  combined. 

In  order  to  trace  the  required  curve,  I  have  used  a  flexible  ruler 
of  rubber  or  celluloid  (called  by  naval  architects  a  "spline"). 
These  rulers  may  be  obtained  in  lengths  varying  from  i8  to  42 
inches,  3/^-inch  in  width  and  from  ^  to  ^  inch  in  thickness.  The 
spline  has  a  narrow  groove  on  its  upper  edge,  to  which  can  be 
anywhere  attached  the  projecting  linger  of  the  heavy  weight  which 
keeps  it  in  any  desired  position  while  the  curve  is  being  drawn. 
But  pins  used  with  paper-weights  will  serve  the  purpose  equally 
well.  "Cross-section"  or  "plotting"  paper  in  sheets  23  x  18  inches 
was  used,  having  ten  cross-ruled  lines  to  every  inch,  both  verti- 
cally and  horizontally. 

The  following  simple  example,  though  not  included  in  the  work 
referred  to  in  the  opening  sentence  of  this  paper,  will  sufficiently 
illustrate  the  main  features  of  the  method  : 
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Required  to  find  premiums  on  Ordinary  Life  policy  with  return 
durin<i^  twenty  years,  return  premium  payable  for  life,  according 
to  H''  4  >^  table. 

As  the  premiums  between  ages  20  and  30  progress  slowly  with 
the  increase  in  age,  they  may  be  readily  found,  by  simple  interpo- 
lation, from  the  premiums  at  ages  20,  25  and  30.  A  slight  adjust- 
ment of  the  premiums  forages  31,  32  and  33  may  afterwards  be 
necessary  in  order  that  the  first  differences  betvveen  ages  25  and  35 
may  progress  regularly.  Hence,  after  havmg  calculated,  by  the 
return  premium  formula,  the  quinquennial  gross  premiums  at  ages 
20  to  60  inclusive,  there  remain  to  be  interpolated  by  the  Graphic 
Method  only  the  premiums  at  intermediate  ages  from  31  upward. 
For  reasons  hereafter  explained,  premiums  at  ages  53  and  58  are 
also  calculated  by  the  formula  at  the  outset. 

Peeking  now  a  suitable  progression  to  be  used  as  an  auxiliary 
column,  we  observe  that  if  the  quinquennial  premiums  (column  i 
of  the  Table)  are  halved  (column  2,  first  lines),  the  results  will 
fairly  correspond  to  a  column  representing  the  amount  of  $10  at 
the  end  of  every  year  from  o  to  30  at  7^  per  cent. — employing 
every  fifth  amount  in  this  last  progression.  The  amounts  just 
mentioned — including  also  the  third  one  below  60.983  in  the  interest 
table — are  then  set  down  in  column  3.  Taking  differences  horizon- 
tally betvveen  corresponding  amounts  in  columns  2  and  3,  we  set 
down  the  results  in  column  2  (second  lines).  These  last  amounts 
are,  in  their  turn,  halved,  and  the  resulting  nine  quantities,  taken 
with  their  proper  signs,  form  the  basis  of  the  premium  curve 
required — as  shown  in  the  accompanying  diagram. 

The  vilertnediate  auxiliary  values  are  next  copied  from  the  com- 
pound interest  table  before  referred  to  (column  3). 

Inspecting  the  premmm  curve  (see  diagram)  we  note  the  value 
of  the  ordinate  corresponding  to  each  intermediate  age,  setting 
down  these  amounts  with  proper  sigii  in  column  4.  Combining 
corresponding  amounts  in  columns  3  and  4  (after  doubling  all 
amounts  in  column  4),  we  have  column  5 — consisting  of  sums 
equal  respectively  to  one-half  gross  premiums  required.  In  col- 
umn 6  are  set  down  the  full  premiums  derived  from  column  5. 
A  7th  column  is  annexed  in  order  to  show  that  the  first  differences 
of  these  premiums  progress  fairly  regularly. 

To  further  test  the  work,  independent  calculations  by  means  of 
the  formula  were  made  at  ages  33  and  48,  the  points  thus  obtained 
being  found  to  fall  almost  exactly  on  the  curve. 
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In  order  to  save  the  labor  of  making  unnecessary  formula  cal- 
culations, determining  points  found  for  every  tenlh  year  may  be 
sufficient.  But,  in  this  case,  a  few  intermediate  points  may  be 
necessary  —  especially  at  higher  ages  where  premiums  increase 
rapidly  with  advance  in  age.  In  no  case  should  there  be  a  very 
long  sweep  of  the  curve  between  two  adjacent  determining  points. 
In  the  example  above,  unless  some  point  between  ages  50  and  55 
be  found  independently,  exact  results  will  not  be  possible  between 
ages  45  and  60.  The  curve  changes  its  direction  between  ages  50 
and  55,  slanting  upward  more  abruptly  in  the  latter  half  of  this 
section.  Hence,  age  jj  is  calculated,  in  preference  to  age  52.  // 
is  very  important  to  find  a  fixed  point  at  the  place  of  greatest  curva- 
ture, or,  where  the  curve  changes  its  direction. 

The  greater  the  difference  between  premiums  at  the  extreme 
ages  in  the  column  to  be  found,  the  greater  the  difficulty  in  apply- 
ing this  method.  Thus  it  was  found  that  short-term  endowment 
premiums  with  a  short  return  premium  period  could  be  more  easily 
obtained  than  those  in  which  both  periods  were  longer.  Ordinary 
Life,  Limited-Payment  Life  ranked  next  in  the  order  of  difficulty, 
the  Ten-Payment  Life,  ten-year  Return  Premium  cases  presenting 
the  greatest  difficulty  of  any. 

Having  shown  that  the  Graphic  INIethod  might  be  used  ad\an- 
tageously,  as  above,  to  interpolate  office  premiums  in  which  a  fair 
degree  of  accuracy  was  desirable,  I  next  applied  it  to  the  interpo- 
lation of  net  reserves.  After  working  out  many  problems,  I  found 
that,  with  a  reasonable  degree  of  care,  the  method  was  capable  of 
yielding  extremely  accurate  results.  For  example,  two  sets  of 
Ordinary  Life  reserves  were  made  up  on  the  basis  of  quinquennial 
amounts  independently  calculated,  first,  by  ages,  at  issue,  end  first 
year  ;  second,  by  years  in  force,  age  20.  In  both  series,  the  inter- 
mediate reserves  interpolated,  agreed  exactly  with  corresponding 
reserves  as  found  in  ordinary  tables — except  in  a  very  few  cases 
where  they  differed  by  one  cent  per  thousand.  In  some  cases  the 
first  and  second  differences  of  the  reserves,  as  found  by  curves, 
progressed  with  greater  regularity  than  do  the  differences  of  reserves 
determined  by  formulas.  Although  the  simplest  examples  were 
taken  for  illustration,  it  is  plain  that,  in  a  similar  way,  reserves  on 
complicated  contracts  (such  as  for  Joint  Life  and  Survivorship 
policies,  ^fendowments  with  return  of  entire  or  half  gross  premiums, 
with  compound  interest  during  a  mortuary  dividend  period,  etc., 
etc.)  may  be  calculated.  By  this  method,  no  accumulation  of  error 
is  possible. 
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In  making  up  a  table  of  reserves  by  the  use  of  curves  we  should 
proceed  thus  : 

(a)  Calculateby  formula,  reserves  end  of  firstyear  forperiodicages. 

(b)  Interpolate  by  curve,  to  complete  column. 

(c)  Find  by  formula,  terminal  reserves  at  age  x  for  periodic 
years  in  force. 

(d)  Interpolate  by  curve,  to  complete  horizontal  row. 

(e)  In  like  manner,  calculate  by  formula,  remainder  of  periodic 
amounts  for  full  table,  interpolating  reserves  at  intermediate  ages 
by  curves. 

When  the  above  table  is  completed,  a  good  approximate  check 
on  some  of  the  results  may  be  obtained  by  passing  a  curve 
through  a  series  of  reserves,  taking  diagonally  from  left-hand  lower 
corner  to  right-hand  upper  corner  of  the  table.  As  the  last-named 
series  will  probably  progress  slowly,  a  suitable  auxiliary  column 
can  easily  be  found.  The  degree  of  regularity  of  such  curve  deter- 
mines the  correctness  of  the  reserves  tested. 

In  applying  the  Graphic  Method,  the  following  must  be  ob- 
served in  order  to  secure  accurate  results  : 

(a)   Pins  for  fixed  points  must  not  be  allowed  to  become  bent. 

{d)  Ruler  or  "  spline,"  when  not  in  use,  should  be  kept  on  a 
level  surface. 

(c)  Ruler  must  be  removed  from  contact  with  the  pins  as  soon 
as  the  curve  has  been  drawn.  Violation  of  the  last  two  rules  will 
cause  the  ruler  to  be  bent  out  of  shape,  and  hence  it  will  be  after- 
wards difficult  to  cause  it  to  assume  an  unbiased  curve — deter- 
mined entirely  by  the  fixed  points. 

A  few  words  with  reference  to  the  Auxiliary  Column  : 

{a)  This  series  may  progress  in  such  a  manner  that  at  some 
places  the  amounts  are  greater  and  at  others  less  than  the  corre- 
sponding amounts  m  the  column  to  be  completed  by  interpolation. 
But  much  subsequent  difficulty  will  be  avoided  if  the  auxiliary 
column  selected  be  such  that  the  curve  found  will  not  cross  the 
zero  line  more  than  twice. 

{b)  The  less  the  number  of  periodic  points  used,  the  less  the 
difficulty  in  linding  a  suitable  auxiliary  column.  But  if  very  feu- 
are  used,  the  curve  fountl  will  very  likely  not  represent  the  true 
progression  of  the  series  to  be  interpolated. 

(f)  At  the  outset,  an  arithmetical  progression  made  up  of  whole 
numbers  should  be  tried.  In  general,  a  si>///>/t'  progression  shouKl 
be  sought  in  preference  to  a  more  complex  one,  the  object  being 
to  arrive  at  results  quickly. 
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AliSTRACT      OF      THE      DiSCUSSION     OF      PaPERS      ReAD     AT 

Previous  Meetings. 

A    LIFE    TAHLE    BASED    UPON    INSURANCE    IN    THE    AMERICAN    TROPICS. 
C.     N.    JONES. 

Page  299,  I'aters,  etc.,  No.  ii. 

Mr.  Phillips  :  The  President  wished  me  to  review  Mr.  Jones's 
paper  on  American  Tropical  MortaHty.  I  wish  to  express  admira- 
tion for  the  finished  manner  in  which  Mr.  Jones  has  done  his  work, 
and  for  the  tables  which  he  has  appended,  which  will  be  useful 
to  all  actuaries  dealing  with  tropical  business.  While  it  would 
have  been  interesting  to  have  had  more  detailed  information  of  the 
separate  districts  included  in  the  large  aggregate,  I  am  well  aware 
of  the  importance  in  these  matters  of  getting  large  averages  and 
accumulating  the  results,  one  agency  neutralizing  the  individual 
peculiarities  of  another,  and  thus  producing  a  final  practical  result 
which  can  be  depended  on  for  general  use.  All  managers  of  large 
companies  know  how  much  trouble  many  different  tables  of  rates 
cause,  and  will  sacrifice  individual  accuracy  for  a  general  security. 

I  had  hoped  to  have  been  able  to  make  a  careful  analysis  of  the 
experience  of  the  Equitable  in  the  tropics,  which,  added  to  the 
experience  of  the  New  York  Life,  might  have  some  value  ;  but  the 
press  of  office  business  in  other  directions  has  prevented.  Famil- 
iarit}^  with  the  business  for  many  years  has  excited  my  suspicions 
on  many  points,  but  I  am  not  prepared  to  say  as  yet  that  they  are 
my  deliberate  conclusions  or  to  give  my  proof  of  them. 

I  doubt  not  that  the  rate  of  mortality  is  greater  in  the  tropics 
than  in  temperate  climes,  but  how  much  so  I  cannot  state  with 
accuracy.  And  there  are  many  anomalies  which  I  cannot  explain. 
Some  districts  which  I  should  think  more  salubrious  than  the 
average  have  a  mortality  much  worse  than  the  average,  and  vice 
versa — and  this  when  our  experience  has  been  considerable  in 
amount  and  of  considerable  duration.  I  suspect,  however,  that 
this  last  point  is  the  weak  one,  and  before  our  experience  can  have 
permanent  value  some  years  must  elapse. 

Again,  I  have  suspected  that  the  Spanish-American  race,  as 
compared  with  the  Anglo-Saxon,  was  deficient  in  vitality.  I  rather 
lean  to  that  opinion  still — but  we  have  some  classes  of  Spanish 
Creoles  who  have  lived  with  remarkable  persistency  in  places  like 
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the  Isthmus  of  Panama,   where   we  do  not   complain  if  the  best 
assurant  shuffles  off  hastily. 

I  believe  that  our  losses  in  Spanish-America  are  somewhat 
increased  by  untrustworthy  medical  examinations,  and  by  our 
ignorance  of  the  habits  of  the  people,  and  our  consequent  inability 
to  adapt  our  rules  of  business  to  them,  and  so  secure  good  results, 
which  we  may  attain  more  fully  when  taught  by  a  costly 
experience. 

At  present,  my  conclusion  is  that  with  shifting  currencies,  with 
a  disposition  equally  as  strong  as  here  to  impose  heavy  taxes  on 
the  business,  with  heavy  mortality  losses,  and  with  a  different 
standard  of  morals  and  truthfulness  among  business  people 
generally,  it  is  necessary  to  charge,  in  the  tropics,  a  high  rate  of 
premium  in  order  to  be  safe. 

Mr.  Nichols  :  I  shall  confine  my  remarks  chiefly  to  the  theo- 
retical considerations  discussed  by  Mr.  Jones,  He  has  chosen 
Makeham's  method  of  adjustment  as  the  one  likely  to  give  the 
most  reliable  results  in  the  graduation  of  an  experience  in  the 
present  state  of  our  knowledge.  As  a  general  statement  I  think  this 
must  be  qualified  with  reference  to  the  number  of  the  observations. 
When  these  are  too  limited  to  permit  of  much  confidence  in  aver- 
ages of  nearly  related  groups  of  ages,  I  have  no  question  of  the 
superiority  of  the  formula.  Such  is  the  case  in  the  present  instance 
and  fully  justifies  its  selection.  But  if,  on  the  contrary,  we  were 
dealing  with  an  aggregate  so  large  that  each  individual  age  might 
be  expected  to  furnish  a  fair  average  result,  I  question  whether  any 
formula  which  would  modify  the  actual  observations  by  treating 
them  as  functions  of  all  ages,  could  be  advantageously  used  in  the 
present  state  of  our  knowledge  regarding  such  formula.  The 
larger  the  number  of  our  observations,  the  narrower  should  be  the 
range  of  associated  ages  which  are  permitted  to  modify  the  actual 
figures,  and  the  smaller  should  be  their  influence.  This  statement 
is  a  corollary  fro.n  the  theoretical  considerations  which  justify  any 
adjustment  at  all.  We  know  from  universal  experience  that  the 
more  nearly  relatcil  the  ages  the  more  closely  analogous  are 
the  causes  of  death,  and  the  less  is  the  importance  to  be  attached 
to  age  as  a  function.  We  are  figuratively  drawing  balls  from 
urns,  wit^i  knowledge  of  the  fact  that  adjacent  urns  differ  but 
slightly  in  their  composition,  antl  that  this  difference  increases 
gradually  with  distance.  On  the  contrary,  we  have  only  a 
limited     experience     regarding     the     ap|ilicability    of     a     formvila 
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embraciiiii^  the  entire  period  of  life.  As  I  remarked  in  a  former 
paper  before  the  Society,  the  question  to  be  answered  is,  are 
the  nearly  related  facts  so  numerous  that  they  are  deserving 
of  more  confidence  than  any  general  formula,  or  so  limited 
that  the  latter  is  more  trustworthy  ?  These  same  remarks 
may  fairly  apply  to  any  special  scheme  of  graduation.  N(j  one 
method  is  necessarily  the  best  for  all  cases,  because  the  weight  to 
be  given  to  allied  ages  must  depend  on  the  number  of  observa- 
tions, and  I  think  the  numerous  discussions  among  actuaries  on 
this  point  have  been  defective  in  not  emphasizing  this  principle. 
But  Makeham's  formula  has  so  repeatedly  demonstrated  its  applica- 
bility that  I  entirely  concur  with  Mr.  Jones  in  so  far  as  this  par- 
ticular experience  is  concerned,  and  even  in  the  most  extended 
observations  this  or  any  other  formula  may  a  pustenori  prove  its 
superiority  by  the  smallness  of  its  residuals.  The  only  weak  point 
in  the  argument  is,  that  the  demonstrations  have  been  made  almost 
entirely  with  statistics  drawn  from  the  temperate  climes  of  Europe 
and  America,  while  we  are  here  dealing  with  the  tropics. 

Mr.  Jones  is,  1  think,  the  first  to  call  attention  to  a  serious  mis- 
conception, which  is  apt  to  be  made  regarding  the  principles  in- 
volved in  graduation.  It  is  commonly  assumed  that,  in  the  case  of 
statistics  and  of  natural  phenomena,  we  are  df'aling  with  data 
similar  in  character  to  those  involved  in  the  theoretical  law  of  error. 
This  is  not  strictly  the  case.  The  latter  rests  on  the  assump- 
tions that  every  individual  error  is  the  result  of  an  indefinitely 
great  number  of  small  errors,  each  of  which  is  equally  likely  to 
occur,  and  to  be  either  negative  or  positive.      The  familiar  formula 

-h  r^ 
e     '      only  approximates    accuracy  as  the  number  of  these  errors 

approximate  infinity.  In  the  actual  operations  of  nature,  however, 
essentially  different  conditions  are  found  to  prevail.  Instead  of 
mere  fortuitous  causes  equal  in  amount  and  as  likely  to  be  posi- 
tive as  negative,  we  have  the  tendency  to  segregation  and  cumu- 
lative effects,  characterized  by  so-called  variable  causes  operating 
for  lengihened  periods.  We  may  note  these  peculiarities  in  almost 
any  class  of  natural  phenomena.  Our  seasons  advance  and  recede, 
not  by  a  steady,  progressive  motion,  but  by  concentrated  waves  of 
heat  and  cold.  The  circulation  of  the  atmosphere  and  of  the 
oceans  tAkes  place  through  concentrated  and  localized  currents. 
The  periodic  fluctuations  of  our  barometers  and  thermometers  are 
not  in  accord  with  the  hypothetical  law  of  error,  but  in  unsymm.et- 
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rical  curves  about  partial  means.  The  general  sickness  and  mor- 
tality of  a  district  are  well  known  to  observe  similar  laws.  Both 
come  in  waves.  In  fact,  there  is  scarce  any  branch  of  statistical 
inquiry  which  is  not  dominated  more  or  less  by  this  tendency, 
which  is  characterized  by  Spencer  as  the  instability  of  the  homoge- 
neous and  the  constant  tendency  to  segregation  and  heterogenity. 

The  ultimate  result  is  not  necessarily  in  conflict  with  the  theo- 
retical law  of  error,  but  our  observations  must  be  enormously 
extended — in  many  cases  beyond  what  is  practicaiile  in  the  case  of 
such  statistical  inquiries  —  in  order  to  eliminate  this  element  of 
variability,  by  reducing  it  to  the  order  of  accidental  errors,  and  thus 
secure  a  true  mean.  We  approximate  the  theoretical  curve  only 
as  we  thus  extend  the  period.  These  so-called  variable  causes  in 
the  domain  of  natural  phenomena  correspond  to  the  constant 
causes  which  are  recognized  in  the  ordinary  application  of  the  law 
of  error.  Take,  for  example,  the  familiar  problem  of  finding  the 
centre  of  the  target  from  the  distribution  of  rifle  shots  about  it. 
The  wind,  a  defective  rifle  and  the  personal  equation  of  the  indi- 
vidual marksman  are  all  so  many  sources  of  constant  error  in  the 
individual  target  which  become  variable  errors  as  successive  days, 
different  weapons  and  marksmen  are  compared,  and  ultimately 
approximate  to  the  order  of  accidental  errors  as  the  experiments 
are  multiplied. 

But  there  is  another  and  more  important  distinction  than  this 
between  the  principles  involved  in  graduation  and  those  concerned 
in  the  theoretical  law  of  error.  The  fundamental  conception  of 
the  latter  is  that  of  a  single  quantit)'  to  be  determined  from  the 
results  of  different  measurements,  whose  relative  values  are  as- 
sumed to  be  known.  When  this  conception  is  extended  to  more 
than  one  quantity,  or  the  observations  are  indirect,  the  relation  or 
form  of  the  function  is  assumed  to  be  known.  If  we  were  simply 
seeking  the  general  mortality  at  all  ages,  or  for  any  single  age,  from 
the  separate  statistics  of  different  years  or  countries,  the  analogy 
would  be  complete,  for  we  assume  that  when  errors  are  eliminated 
each  set  of  statistics  will  give  the  same  result.  But  in  the  ordi- 
nary problem  of  graduation  we  are  at  the  same  tinie  seeking  to 
discover  the  form  of  the  functions  connecting  the  ages,  and  to 
eliminate  the  errors  of  observation  at  individual  ages  by  the  aid  of 
those  related. 

lfij  =  (().i\  the  form  of  (p,  is  essential  to  the  mathematical  ileter- 
mination   of   //.       The  process  can,  thoreiore,    never  l)e  of   a    rigid 
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mathematical  character,  but  must  be  largely  a  matter  of  judgment. 
This  is  why  Dr.  Sprague  and  his  followers  insist  on  the  superiority 
of  the  graphic  method.  But,  in  proportion  as  we  are  justified  in 
assuming  a  definite  form  of  function,  our  process  becomes  rigidly 
scientific  and  mathematical.  The  only  method  of  fairly  determin- 
ing this  form  of  function  is  by  a  comparison  of  independent  tables 
and  experimentally  seeking  a  curve  or  form  of  function  which  fits 
the  facts.  Then  by  the  well-known  principle  of  least  scjuares  that 
form  whose  weighted  residual  errors  when  squared  and  summed 
up  reduce  to  a  minimum  is  the  most  likely  form.  It  is  only  by 
such  comparisons  that  Makeham's  and  other  similar  formulas  are 
detcrniined  and  justified. 

If  we  take  an  illustration  familiar  in  hydraulics,  the  flow  of  a 
current  at  unequal  depths,  the  first  step  in  determining  the  law  is 
to  measure  in  an  individual  instance  this  velocity  at  each  depth. 
Then  a  graphic  illustration  will  suggest  the  general  character  of  the 
curves  to  be  tested.  After  this  the  residual  errors  of  the  normal 
equations  for  each  selected  curve,  deduced  from  the  equations  of 
observation,  determine  the  final  choice  of  the  best  curve.  But  it 
will  be  noted  how,  in  this  process  of  arbitrary  functions,  the  meas- 
urements themselves  are  assumed  to  be  accurate,  and  the  one  thing 
sought  is  the  law  of  the  relative  velocity.  The  familiar  assump- 
tion by  actuaries,  that  the  mortality  curve  is  characterized  by 
constant  differences  of  any  special  order,  is,  after  all,  a  mere 
assumption  which  has  been  found  to  fairly  suit  the  purposes  for 
which  it  is  used. 

Contrast  this  familiar  mechanical  problem  of  the  flow  of  water 
with  another  which  has  been  repeatedly  presented  in  connection 
with  our  census  reports,  the  determination  of  the  probable  future 
growth  of  our  population  from  observations  in  the  past.  The 
process  is  precisely  the  same,  by  the  use  of  empirical  formulas. 
But  our  confidence  in  the  resulting  curves  is  very  far  from  being 
the  same.  In  the  case  of  the  stream  we  recognize  the  fact  that  the 
probability  of  temporary  variable  causes  seriously  influencing  the 
observations  is  comparatively  small.  In  the  case  of  the  census 
we  realize  that  the  influences  at  work  to  modify  the  growth  of  pop- 
ulation from  time  to  time  are  weighty  and  uncertain  in  their 
character,  and  that  our  ultimate  rate  of  increase  may  show  a  wide 
departure  from  that  observed. 

Now,  the  point   emphasized  by  Mr.  Jones,  as  I  understand  it, 
is,  that  where  our  observations  are  limited    in  number  we  are  in 
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danger  of  laying  too  much  stress  on  observations  at  nearly  related 
indiv^'dual  ages,  and  of  attaching  too  much  importance  to  depart- 
ures in  our  adjusted  experience  at  such  ages  as  evidence  of  a  faulty 
adjustment.  We  are  in  danger  of  overlooking  the  fact  referred  to 
above,  that  in  any  limited  statistics  so-called  variable  causes  are 
likely  to  create  partial  means,  departing  from  the  theoretical  curve 
of  possibility,  analogous  to  those  departures  which  may  be  ob- 
served when  balls  are  unequally  distributed  among  several  urns. 
Such  variable  causes  may  be  due  to  the  prevalence  of  certain 
classes  of  diseases,  peculiar  climatic  conditions,  or  a  grouping 
which,  for  some  reason,  was  not  fairly  representative.  But,  what- 
ever the  cause,  the  rhythmic  impulse  referred  to  is  likely  to  be  man- 
ifested at  nearly  related  groups  of  ages,  just  as  in  the  general  expe- 
rience of  a  life  company  there  arc  alternate  periods  of  light  and 
heavy  claims  ;  and  among  the  tire  companies,  for  no  known  reason, 
S'jme  particular  class  of  risks  will  at  times  involve  extraordinary 
losses.  We  are  in  danger,  in  fact,  of  attaching  too  much  impor- 
tance to  averages  deduced  from  limited  numbers,  and  too  little 
importance  to  the  corrective  influences  which  may  be  secured  from 
a  greater  mass  of  observations.  A  reliable  average  is  not  a  mere 
function  of  the  numbers  observed,  but  of  the  number  of  contingen- 
cies which  happen  as  well.     The  weight  of  the  probability  of  death 

IS  not  simply  as  I,  but  as  -7 ^   in  any  series  of  observations. 

By  deriving  the  constants  from  the  entire  series  and  assuming 
as  true  a  form  of  function  whose  application  has  been  tested  in 
repeated  observations,  IVIakeham's  formula  tends  to  correct  this 
danger  by  eliminating  the  partial  means  of  individual  ages  and 
securing  a  better  approximation  to  the  true  mean.  If  the  results  of 
this  formula  show  only  such  departures  as  may  be  fairly  looked  for 
under  the  conditions  above,  and  these  departures  are  again  fairly 
distributed  and  balanced  as  to  their  signs,  it  is  evidence  that  the 
adjustment  is  satisfactory. 

The  method  employed  by  Mr.  Jones  to  judge  whether  these 
departures  are  not  excessive,  is  to  compare  the  deviations  with  those 
which  might  be  expected  if  the  adjusteil  table  were  assumed  to  be 
a  true  exponent  and  the  theoretical  law  of  error  had  full  play. 
Here,  again,  it  must  be  largely  a  matter  of  judgment  whether  the 
correspondence  in  the  distribution  of  deviations  is  sufficient  to  vin- 
dicate the  adjustment,  or  whether  tlie  want  of  correspondence  is 
not    suliiciently    accounted    for    by   the    considerations    mentioned 


454 

above  reg-ardiiig-  statistical  fliictuaticMis.  As  before  remarked,  we 
are  dealing-  with  two  unknown  elements,  the  iluctualions  of  the 
individual  ages  and  the  function  by  which  they  are  related.  Our 
motlulus  of  precision  cannot  be  accurately  determined,  and  conse- 
quently the  range  of  deviation  must  be  uncertain.  To  further 
complicate  the  situation  and  remove  it  from  the  sphere  of  rigorous 
mathematical  in(iuiry,  our  results  are  obtained  by  an  arbitrary 
formula  deduced  from  other  independent  observations  whose 
weight  in  its  present  application  is  itself  a  matter  of  uncertainty. 
In  Vol.  XX.  of  the  Journal  of  the  Institute  of  Actuaries  will  be  found 
a  sug-gestive  paper  by  Makeham  on  the  effect  on  the  ordinary  laws 
of  probability  of  a  chance  distribution  of  balls  whose  general  ratio 
is  known,  among-  a  number  of  urns,  and  the  limitations  which 
must  be  imposed  in  order  that  the  familiar  mathematical  formula 
shall  apply. 

The  test  adopted  by  Mr.  Jones  for  comparison  is  certainly  as 
rigorous  as  could  be  asked  for.  It  is  an  even  chance  that  the  de- 
viations, even  under  the  theoretical  conditions  assumed,  should  be 
within  the  computed  range,  and  it  will  be  noted  that  in  each  table 
the  actual  deviations  are  grouped  more  closely  about  the  errors  of 
small  magnitude  than  theory  calls  for,  whereas,  under  the  circum- 
stances, we  might  anticipate  the  reverse. 

The  character  of  the  test,  however,  should  not  be  misappre- 
hended. As  legitimately  used  by  Mr.  Jones  it  is  a  valid  argument 
for  the  reasonableness  of  the  adjustment;  but  as  a  proof  of  the 
probable  correctness  of  the  latter,  it  is  entitled  to  very  little  weight. 
If  it  were  reported  that  A  was  drowned  at  a  prominent  watering- 
place,  proof  that  he  was  stopping  at  the  place  would  be  evidence 
of  the  reasonableness  of  the  report,  but  it  would  be  of  very  little 
weight  as  a  presumption  that  a  man  reported  drowned  there  was 
A.  To  use  the  illustration  of  Mr.  Jones,  if  a  series  of  independent 
drawings  were  made  of  balls  in  different  bags,  the  most  probable 
result  would  be  deviations  ranging  in  magnitude  according  to  the 
law  of  error,  and  conversely,  after  those  drawings  had  been  made, 
the  most  probable  hypothesis  would  be  that  the  actual  proportions 
of  the  contents  differed  from  the  results  by  the  same  law  rather 
than  that  they  were  more  accurately  indicated  by  the  latter.  But 
this  is  i\  very  different  thing  from  asserting  that  any  specified  pro- 
portions of  balls  in  each  bag,  which  differ  in  the  aggregate  of  bags 
according  to  the  law  of  error,  are  the  most  probable  proportions. 
There  are  hundreds  of  such   arrangements  which   may  be   made, 
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and  each  specific  case  is  of  itself  less  probable  than  the  actual 
results  shown  in  the  drawing.  The  probability  of  the  actual  cor- 
rectness of  this  or  any  other  specific  adjustment  will  increase  ac- 
cording as  the  residuals  are  smaller  than  those  called  for  by  the 
law  of  error.  Any  adjustment  whatever  of  the  actual  observations 
at  different  ages  can  only  be  justified  by  our  knowledge  of  the 
relations  between  the  ages,  and  the  extent  of  our  adjustment  must 
depend  on  the  extent  of  our  knowledge.  In  my  own  personal 
judgment  the  adjusted  table  of  Mr.  Jones  is  a  satisfactory  expression 
of  the  probable  mortality  that  would  be  experienced  if  the  observa- 
tions were  extended  over  larger  numbers  of  similar  classes. 

Here,  again,  1  would  call  attention  to  a  point  referred  to  in  a 
former  paper  before  this  body.  W'e  are'  apt  to  regard  formulas,  such 
as  that  employed  by  Mr.  Jones,  as  having  no  necessary  relation  to 
the  causes  which  determine  the  rate  of  mortality.  To  my  mind  it 
is  difficult  to  conceive  of  a  complicated  mathematical  formula 
which  will  thus  fairly  express,  in  repeated  instances,  the  resultants 
of  numerous  co-operating  causes,  unless  the  several  factors  or 
terms  in  the  formula  are  themselves  imperfect  expressions  at  least 
of  the  causes  or  combinations  of  causes  which  are  at  work.  If  this 
be  true,  we  have  good  reason  for  expecting  that  Makehams  formula 
should  apply  to  a  tropical  as  well  as  a  temperate  experience  ;  in 
other  words,  that  the  formula  fairly  expresses  that  second  element 
involved  in  graduation,  the  relation  between  the  ages.  By  just  so 
much  as  this  conviction  is  strengthened  are  we  warranted  in  allow- 
ing a  wider  margin  between  the  actual  and  expected  deviations  of 
our  table. 

One  other  feature  of  this  experience,  about  which  I  desire  to  say 
a  word,  is  its  heterogeneous  character.  I  do  not  understand  that 
Mr.  Jones  claims  any  special  advantage  from  this  heterogenity. 
He  admits  that  it  probably  would  not  faithfidly  represent  any  one 
of  the  elements  involved  ;  on  the  contrary,  this  very  feature  would 
make  it  an  unsatisfactory  guide  to  a  comp;niy  restricted  to  only  a 
portion  of  the  territories,  unless  something  were  known  of  the  rela- 
tive death-rates  among  these  different  classes.  The  better  average 
to  be  obtained  from  a  larger  experience,  however,  may  outweigh 
differences  in  the  death-rate,  if  the  latter  be  not  too  great  ;  and  in 
this  case  the  combination  was  seemingly  necessary  in  order  to 
secure  sufficient  observations  for  a  satisfactory  average. 

Whether  a  combination  of  heterogeneous  elements  is  an  advan- 
tage or  tlisad\antage,   lu)we\er,  must  iIcikmkI  on   the  character  of 
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the  in(|uir)'.  To  a  company  writiiiij;'  business  in  the  tropics,  and 
having  no  knowledge  whether  its  ex])erience  wouUI  be  best  repre- 
sented by  one  or  the  other  of  these  localities  or  classes  of  people, 
it  is  easily  demonstrable  that  a  composite  table  would  give  more 
probable  results  than  any  other.  In  general,  the  value  of  such  a 
table  is  inversely  proportioned  to  the  probability  of  the  value  of 
life  in  the  separate  groups,  being  essentially  different  in  its  charac- 
ter, and  directly  proportional  to  the  probability  that  the  classes  of 
lives  here  represented  will  be  found  in  nearly  similar  proportions 
in  any  future  selection  of  tropical  risks.  It  is  valuable,  too,  in 
direct  proportion  as  the  distinctive  influence  of  the  tropical  climate 
is  superior  to  the  local  or  class  influences  of  the  separate  groups. 
I  do  not  agree,  therefore,  with  a  foreign  critic  of  this  paper  who 
seems  to  think  that  the  table  is  of  no  particular  value  because  of 
the  heterogeneous  elements  involved. 

In  conclusion,  I  think  we  are  indebted  to  Mr.  Jones  for  throwing 
a  new  light  on  that  supposedly  threadbare  topic  of  graduation,  and 
calling  the  attention  of  actuaries  to  the  modifications  involved  in 
the  hypothetical  law  of  error  when  applied  to  statistical  researches. 
Fifty  years  ago,  in  a  correspondence  with  M.  Quetelet,  the  Belgian 
astronomer,  and  inserted  among  the  notes  in  his  work  on  Proba- 
bilities, M.  Brevais,  a  Professor  in  the  Polytechnic  School  at  Paris, 
noted  this  distinction,  but  I  do  not  remember  ever  before  to  have 
seen  it  emphasized  in  dealing  with  the  problem  of  graduation. 

Mr.  Wright  :  If  there  is  no  further  written  criticism  I  have  a 
word  to  say,  though  not  strictly  a  criticism  on  the  paper.  I  note 
that  Mr.  Jones  says  : 

"Values  for  the  constants  of  the  formula  were,  therefore, 
selected  by  a  tentative  process,  so  that  the  corresponding  table 
(Table  VIII.)  would  fit  the  experience  as  closely  as  possible, 
keeping  in  mind  the  obvious  danger  of  unduly  low  rates  at  young 
ages  unless  some  attention  were  given  to  the  shorter  average 
duration  of  exposure  at  this  point." 

In  estimating  the  allowance  necessary,  it  seems  to  me  some 
lose  sight  of  one  fact,  that  in  the  naiure  of  things  in  any  experience 
based  on  insured  lives  where  the  candidates  are  taken  in  after  the 
age  of  majority,  there  can  be  no  extended  experience  in  years  of 
insurance  at  young  ages,  and  that  a  straight  cut  in  fitting  a  table 
based  on  insured  life  experience  for  practical  use  is,  on  that 
account,  not  exactly  proper  or  necessary.  If  to  cut  off  five  years 
is   a  safe   difference   at  middle   ages,  to  cut  off  three,  for  instance. 
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might  be  an  equally  safe  thing-  at  young  ages.  Of  course,  I  do  not 
mean  to  imply  that  any  table  based  on  insured  life  experience 
must  be  safe  to  follow  at  young  ages  where  the  data  at  such  ages 
were  extremely  limited,  which  is  very  apt  to  be  the  case  in  any 
ordinary  compilation.  But  I  have  often  observed  that  a  straight 
cut  is  accepted  without  question,  and  this  has  struck  me  as  being 
a  little  lacking  in  consideration  of  the  facts  of  the  case  go\'erning 
the  safety  of  the  data  to  be  used. 

Mr.   JMacaulay:    I  would  like  to  add  niy  word  of  thanks  and 
congratulation  to  Mr.  Jones  for  this  paper.      It  is  one  of  standard 
value.      It  will  be  quoted  whenever  the  question  of  tropical  mor- 
tality comes  up  in   future.      Its  character  has  been  referred  to  as 
heterogeneous.     The  objection  has  been  raised  to  it  that  it  is  a 
combination  of  many  varying  experiences  among  people  living  in 
different  climates,  and  under  different  circumstances,  and  that  it  is 
therefore  a  mere  average  for  one  particular  company,  and  not  a 
true  expression  of  the  mortality  in  any  one  place.     There  is,  no 
doubt,  a  great  deal  of  truth  in  this,  and  we  would  all  have  been 
glad  if  the  experience  had  been  subdivided.     But  there  is  another 
aspect  of  the  case.      I  had  hoped  tliat  som.e  person   would  have 
compared  this  table   with  some  of  the  other  tropical  experiences 
which   we  already  have,    especially   with   those  of  the  Barbados 
Mutual,  the  Scottish  Amicable  and  the  Standard.     I  intended  to  do 
so  myself,  but  was   unable   to  find  the  necessary   time.      I  have, 
however,    noticed  that  these  three  West  Indian  experiences  differ 
very  greatly  from  each  other  in   many  points,  although  they  are 
drawn  from  practically  the  same  localities.     This  fact  removes,  to 
a  large   extent,  the  objection   to  Mr.    Jones's  paper  as  being  of  a 
heterogeneous    character,    for   it   goes   to   show    that   the  various 
localities  do  not  have  as   pronounced  an  individual  chnracter  ni 
regard  to  mortality  as  we  have  been  inclined  to  suppose.      It  even 
goes    further   and   emphasizes  the  superiority,  in   many  wa3^s,   of 
having  a  table   based  on   niore    general  statistics,    and    covering 
a    wider    area,    by    which    local    or    temporary    peculiarities    are 
eliminated.     Of  course,  we  would  all  have  preferred  if  the  paper 
had  subdividetl  the   experience  by  localities,  and  that  would  un- 
questionably have  added  greatly  to  its  value.     But,  on  the  other 
hand,    we  must  not  jump  to   the  conclusion   that  because  this  has 
not  been  done,   the   experience  is  necessarily  a  less  reliable  guide 
than  that  of  companies  iloing  a  more  local  business. 

Mr.     McClintock  :     I    cannot    help    expressing    personally    my 
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thanks  to  Mr.  Jones,  as  my  company  is  one  which  has  been  doing 
a  considerable  business  in  Mexico,  and  it  is  the  most  matter  of 
course  thing  for  me  to  say,  as  Mr.  Philh'ps  and  Mr.  Macaulay  and 
others  have  said,  that  the  paper  is  one  of  the  best  that  we  have 
had,  and  that  it  is  going  to  be  for  years  to  come  a  standard  for  us 
to  refer  to.  I  will  say  further  that  it  must  be  very  many  years 
before  we  can  have  any  idea  of  the  mortality  of  any  country  in  the 
tropics  such  as  we  have  to-day  of  the  mortality  in  the  United 
States.  The  Mexican  mortality  in  my  own  company  varies  greatly. 
For  six  or  seven  years  we  had  steadily  an  experience  there  which 
was  much  better  than  Mr.  Jones's  table  indicates,  and  for  the  last 
year  or  two  it  is  not  so  good,  so  that  we  have  raised  our  rates  of 
premium. 

Mr.  Ireland  :  The  concluding  paragraph  of  Mr.  Phillips's  re- 
marks on  the  practical  ])oints  reminded  me  of  some  things  that 
came  to  my  knowledge  many  years  ago  when  I  had  an  experience 
of  life  in  the  tropics.  I  was  nearly  a  year  and  a  half  in  a  little 
country  village  in  the  Ihiited  States  of  Colombia.  When  he  spoke 
of  the  difference  in  moral  standards  of  business,  etc.,  that  affected 
the  risk,  he  touched  on  a  subject  which  1  am  sure  must  be  of  great 
interest.  The  standards  down  there  require  so  much  more  regard 
for  etiquette  and  good-fellowship  than  they  do  for  truth  and 
honesty  that  I  am  sure  a  foreign  corporation  would  very  often 
suffer  in  its  dealings  with  natives.  I  know  that  a  Spanish  doctor 
that  would  reject  an  applicant  in  the  interest  of  a  United  States 
corporation  would  be  considered  a  very  poor  specimen  of  a  patriot. 
I  was  engaged  in  getting  out  some  of  the  natural  products  of  the 
country— dyewoods,  India  rubber,  etc.  The  law  of  the  country 
was  that  any  such  property  as  that,  if  taken  from  the  government 
lands,  must  pay  so  much  duty.  Now,  no  native  of  that  country 
ever  exported  anything  that  came  from  government  lands. 
When  he  got  his  dyewoods  and  India  rubber  he  drew  up  an 
affidavit  saying  that  that  stuff  had  all  been  taken  from  private 
lands  belonging  to  this  man  and  that  man,  and  he  trotted  up  his 
laborers,  fifteen  or  twenty  of  them,  who  made  affidavits  to  that 
effect. 

There  is  anotlier  point  that  might  not  be  immediately  perceived, 
although  I  have  no  doubt  it  would  come  up  afterwards  in  the 
experience  of  companies  doing  business  in  the  tropics,  and  that  is 
the  gross  and  barbarous  methods  of  medical  treatment  that  pre- 
vail ;    these,  combined   with  the   rapid  effect  of  climate  in   cases 
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where  anything  like  surgery  is  required,  must  have  a  good  deal 
to  do  with  the  mortality  experience.  They  are  way  back  in  the 
wilderness  in  their  methods  of  treatment,  and  a  man  who  meets 
with  a  gunshot  wound,  or  anything  of  that  kind,  has  a  very  poor 
chance  of  recovery.  I  won't  go  further  now  into  the  subject  of 
snake-bites,  etc.,  but  there  are  various  things  bearing  on  the 
mortality  question  that  come  to  one's  knowledge  if  he  lives  in  the 
tropics. 

Mr.  Wells  :  I  appreciate,  perhaps,  as  highly  as  most  of  those 
here,  the  work  that  Mr.  Jones  did,  but  I  want  to  say  a  word  in 
another  direction.  I  think  that  we  ought  not  to  lose  sight  of  the 
fact  that  we  are  indebted  to  the  company  for  the  publication  of 
these  statistics.  We  all  know  that  all  our  companies  are  more  or 
less  afraid  of  telling  what  they  might  tell  about  their  own  business 
— more  afraid  than  I  wish  they  were.  I  was  surprised  myself 
when  Mr.  Jones  read  his  paper,  because  I  had  no  thought  that  the 
New  York  Life  Insurance  Company  would  publish  its  experience 
for  the  benefit  of  other  companies,  and  I  wish  that  other  companies 
would  follow  its  example,  and  I  think  that  the  New  York  Life  is 
entitled  to  our  thanks  for  its  action  in  the  matter. 

Mr.  Jones  :  Several  references  to  the  heterogeneous  character 
of  the  material  upon  which  this  Table  is  based  suggest  the  pro- 
priety of  two  or  three  additional  remarks. 

Before  the  paper  was  prepared,  the  mortality  in  a  number  of 
different  localities  had  been  separately  considered  and  compared 
with  this  Table,  but,  for  a  \ariety  of  reasons — among  others  the 
limited  amount  at  risk  in  any  single  country — such  comparisons 
were  not  included.  It  was,  however,  partly  in  consideration  of 
information  gained  by  this  detailed  examination  that  it  was 
believed  the  Table  would  prove  to  be  a  more  reliable  index  of  the 
mortality  to  be  expected  among  insured  lives  within  the  American 
Tropics  than  any  other  with  which  the  writer  was  acquainted. 
Moreover,  it  was  the  intention  to  supply  comparisons  of  this  kind 
upon  a  future  occasion,  after  more  extended  observation.  In  the 
mean  time,  without  going  into  details,  some  information  that  is 
already  at  hand  may  assist  others  in  forming  an  intelligent  opinion 
about  the  result  of  combining  materials  drawn  from  such  widely 
different  localities.  The  entire  experience,  subsecpient  to  the  lifth 
policy  year,  has  been  divided  into  three  groups,  one  corresponding 
to  South  America  north  of  26°,  another  to  Central  .\merica  and  the 
West  India   Islands,  and  the  third  to  INIcxico.       In   each   of  these 
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groups  the  expected  number  of  deaths,  according  to  the  American 
Troi>ical  Table,  is  compared  with  the  number  actually  observed. 
This  comparison  is  presented  in  tabular  form  : 


Deaths  Subsequent  to  the  Fifth  roLiCY  Year. 


Mexico. 

West  Indies 

AND  Central 

America. 

South 

America, 

North  ok  26  . 

Entire 
Tropics. 

Ages. 

Expected. 

Actual. 

Expected. 

Actual 

Expected. 

Actual. 

Expected. 

Actual. 

12 

109 
178 
119 

39 

20-29 

30-39 
40-49 

50-59 
60-75 

2 
24 
41 
30 
I  I 

2 
26 

39 

30 
10 

7 

53 
84 

59 
22 

6 
44 
91 
63 
24 

2 

36 
54 
26 

6 

4 

39 

48 
26 

5 

I  I 

113 

179 

115 

39 

Total, 

108 

107 

225 

228 

124 

122 

457 

457 

An  examination  will  show  that  it  would  be  impossible  to  derive 
a  table  from  Makeham's  Formula  that  would  better  represent  the 
mortality  in  Mexico,  and  in  each  of  the  other  divisions  the  agree- 
ment between  the  expected  and  the  actual  is  surprisingly  close, 
whether  the  total  number  of  deaths  be  considered,  or  their  distribu- 
tion at  different  ages.  It  will  not  be  overlooked  that  the  Scnith 
American  business  is  far  from  homogeneous,  and,  as  would  be 
expected,  different  countries  show  more  or  less  marked  deviations 
from  the  tabular  rate  of  mortality.  Such  deviations  do  not, 
however,  appear  to  be  any  greater  than  would  be  found  upon 
comparing  the  mortality  in  different  sections  of  the  United  States 
with  a  table  based  upon  comprehensive  experience.  They 
are  only  such  as  might  have  been  anticipated  in  view  of  obvious 
climatic  differences.  The  same  is  true  of  the  West  Indies  and 
Central  America,  except  that  in  this  division  conditions  are  more 
homogeneous  than  in  South  America,  and  local  departures  from  a 
mortality  corresponding  to  the  table  do  not  appear  to  be  of  much 
importance. 
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Another  observation  in  passing.  As  a  matter  of  course,  regions, 
in  which  yellow  fever  and  similar  diseases  prevail,  show  a  high 
death-rate,  and  a  little  reflection  suggests  that  the  increase  over  the 
normal,  on  account  of  such  causes,  should  be  greatest  at  ages 
under  40  or  45.  So  far  as  facts  bearing  upon  this  point  have  been 
observed,  such  a  conclusion  is  supported  by  the  experience  in 
South  America.  Moreover,  the  effect  of  medical  selection  appears 
to  be  less  permanent. 

For  convenience  I  have  added  several  comparisons  of  values 
derived  from  different  life  tables.  In  each  of  these  comparisons 
H^'  is  used  to  designate  the  Table  of  the  Institute  of  Actuaries' 
Text  Book,  or  King's  graduation  of  that  experience.  The  Barbados 
Mutual  Table  can  be  found  in  Volume  XXVII.  of  the  "Journal 
of  the  Institute  of  Actuaries. " 

It  will  be  noticed  the  American  Tropical  Table  calls  for  some- 
what larger  resei'Ves  than  any  other  in  common  use.  With  this 
Table  as  a  standard,  the  4  per  cent,  reserve  liability  under  whole 
life  policies  in  the  tropics  is  about  9  per  cent,  greater  than  that 
given  by  a  valuation  based  upon  either  the  H^'  or  the  Actuary's  (17 
offices)  Table.  The  same  percentage  of  increase  is  not  far  out  of 
the  way  for  the  entire  liability  under  tropical  policies  of  different 
kinds  in  the  usual  proportions. 
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Annuity 

Values   and   Single 

AND   Annual    Premiums. 

Four  per  cent 

Interest. 

A^e. 

American 
Tropical. 

j     Barbados. 

Northampton. 

American 
Experience. 

Actuaries'. 

H". 

20 

16.862 

16.884 

16.035 

18.558 

18.450 

18.662 

30 

15.463 

15-308 

14.784 

17.291 

17.040 

17-155 

40 

13-496 

13-456 

13-197 

15-443 

15-093 

15.136 

50 

10.947 

^^■^33 

I  1.265 

12.858 

12.470 

12.522 

60 

7-999 

i      8.328 

9.040 

9.648 

9-415 

1        9-448 

70 

5.079 

5-333 

6.362 

6  307 

6.317 

6-293 

80 

2.693 

2-833 

3-644 

3-380 

3.661 

3-568 

20 

■3^30 

.3122 

■3448 

.2478 

-2519 

.2438 

30 

.3668 

•3728 

•3929 

.2965 

.3062 

•3018 

40 

.4424 

.4440 

•4539 

.3676 

.3810 

-3794      j 

50 

•5405 

•5333 

-5283 

.4670 

.4819 

.4800 

60 

•6539 

.6412 

.6138 

.5905 

•5994 

.5981 

70 

.7662 

-7564 

.7169 

.7190 

.7186 

-7195 

80 

.8580 

.8526 

.8214 

.8316 

.8207 

.8243 

20 

.0175 

.0175 

J 

.0202 

.0127 

.UI30 

.0124 

25 

.0196 

.0199 

.0224 

.0142 

.0147 

•0143 

30 

.0223 

.0229 

.0249 

.0162 

.0170 

.0166 

35 

.0258 

.0264 

.0280 

.0188 

.0199 

.0196 

40 

.0305 

.0307 

.0320 

.0224 

.0237 

.0235 

45 

.0368 

.0364 

.0368 

.0271 

.0289 

.0287 

50 

.0452 

.0440 

.0431 

•0337 

.0358 

•0355 

55 

.0568 

■0543 

.0508 

.0428 

.0450 

.0447 

60 

.0727 

.0687 

.061  I 

1 

•0555 

.0576 

•0573 
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Terminal 

Whole  Eife  Policy  Values 

PER  1,000 

Four  per  cent.  Interest. 

Duration. 

American 
Tropical. 

Barbados. 

Northampt'ri 

American 
Experience 

Actuaries'. 

HM. 

5  years. 

Age  at  Entry,  25. 

44 

48 

1     40 

37 

41 

42 

10   " 

97 

99 

85 

81 

'    88 

91 

15   " 

159 

156 

136 

134 

144 

149 

20   " 

229 

219 

192 

197 

210 

214 

30   " 

390 

37' 

3 '  9 

352 

3^3 

366 

5  years. 

Age  at  Entry,  30. 

55 

54 

47 

46 

50 

51 

10   '• 

119 

114 

100 

lOI 

108 

1 1 1 

15   " 

193 

180 

158 

166 

176 

179 

20   " 

274 

256 

223 

242 

253 

255 

30   " 

453 

428 

364 

418 

423 

425 

5  years. 

Age  at  Entry,  35. 

68 

63 

56 

'  58 

61 

63 

10   " 

146 

134 

117 

126 

^33 

135 

15   " 

232 

214 

185 

206 

214 

215 

20   " 

325 

302 

255 

295 

301 

302 

25   - 

421 

395 

333 

390 

393 

393 

5  years. 

Age  at  Entry,  40. 

83 

75 

64 

73 

77 

77 

10   " 

176 

161 

136 

157 

163 

162 

15   " 

276 

254 

211 

252 

256 

255 

20   •'' 

379 

355 

293 

352 

353 

353 

5  years. 

Age  at  Entry,  45. 

lOI 

92 

77 

91 

93 

93 

10   " 

210 

194 

157 

193  . 

194 

193 

15   " 

323 

302 

244 

302 

299 

299 

20   " 

435 

415 

340 

413 

405 

406 

5  years. 

1 

Age  at  Entry,  50.              | 

121 

112 

87 

1 12 

1 1 1 

III 

10   " 

247 

231 

181 

232 

227 

227 

15   " 

372 

356 

286 

354 

344 

346 

20   " 

491 

478 

399 

473 

457 

461 
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Mr.  Macaulay  :  Had  Mr.  Jones  any  experience  with  respect  to 
the  West  Coast  ? 

Mr.  Jones  :  Yes,  .sir.  North  of  Chili,  however,  the  amount  of 
business  was  quite  limited,  but  its  character  was  favorable.  A 
resident  of  Ecuador  or  Peru  appears  to  have  a  pretty  good  chance 
for  life. 

Mr.  Hann  :  If  I  am  in  order,  I  would  say  that  I  think  papers  of 
a  technical  character  would  be  received  with  greater  interest, 
certainly  with  greater  plainness,  if  we  had  some  means  of  showing 
the  formulae  while  the  papers  are  being  read,  either  by  a  diagram 
hung  up  at  some  convenient  spot,  or  if  that  were  considered  too 
expensive,  a  board  might  be  used. 


ON    THE    FLUCTUATION    OF    THE    RATE  OF    MORTALITY    VERSUS    R.ATE    OF  LOSS. 
CHARLES    HILDEBRAND. 

Pagf,  347,  Papers,  etc.,  No.   ii. 

;Mr.  Stabler  :  In  using  the  formulas  given  in  this  paper  tor 
mean  deviations  from  expected  deaths,  or  the  more  comprehensive 
formulas   for  the   probability   of  deviations   within  any    assigned 

limits  and  involving  the  integral,  /  e  'd/,  it  is  important  to  re- 
member that  the  assumption  is  made  that  each  of  a  group  of  men 
is  subject  to  a  fixed  probability  of  dying  in  a  year,  in  the  same 
sense  that  at  each  drawing  from  an  ideal  urn  always  containing  a 
fixed  proportion  of  black  and  white  balls  there  is  a  fixed  probability 
of  drawing  a  black  ball.  If,  then,  the  formulas  are  taken  as  ap- 
proximately applicable  to  groups  of  insured  lives,  we  must  remem- 
ber that  they  refer  only  to  fluctuations  in  the  death-rate  due  to 
the  limited  number  of  lives  under  observation,  fluctuations  which 
would  disappear  if  we  had  a  very  large  body  of  similar  lives  ob- 
served under  similar  circumstances,  and  that  they  have  no  reference 
whatever  to  fluctuations  in  the  death-rate  due  to  differences  in  any 
kind  of  selection,  or  to  climatic  changes,  or  to  differences  in  hcalth- 
fulness  in  different  places  or  from  year  to  year. 

Mr.  Ilildebrand  points  out  that  the  average  deviation  in  the 
amount  of  losses  divided  by  the  amount  exposed  is  larger  than  the 
average  deviation  in  number  of  deaths  divided  by  the  number 
exposed.  That  the  ratio  of  the  former  (juotient  (.lividod  by 
the   latter    is   larirer    "the    <rreater    tlic    variatit)n    of    the   amounts 
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insured"   is  more   clear   if  we  put   Mr.    Hildclirand's  expression, 

A/v  1    ,-T-    J    /-r       y     M    '  j_2i__^     jjj^^j     ^l^g     equivalent     form, 


V 


S,/,  +5,4  + 


(5,  — S,)V,/,+  (s,— 53)'/,/3+    ..    +(s.-53)%4  +_ 

(s,  /,  +  s,  4  +  . .  )- 


From  this  form  it  is  also  evident  that  this  ratio  can  be  unity  only 
if  all  the  amounts  are  the  same. 

The  "mean  error"  discussed  in  Mr.  Hildebrand's  paper  is  the 
mean  of  the  errors  and  must  not  be  confused  with  the  term  "mean 
error  "  as  used  by  Chauvenet  and  other  writers,  and  by  Mr.  Hall 
in  his  paper  read  before  the  Society  in  April,  1891,  in  the  sense  of 
the  square  root  of  the  mean  of  the  squares  of  the  errors.  It  may 
be  of  interest  to  compare  here  the  values  of  these  errors  and  of  the 
probable  error  {i  e.,  the  error  of  such  magnitude  that  on  the 
average  there  are  equal  numbers  of  larger  and  smaller  errors). 

a/  2 
The  mean  of  the  errors     =     — 3     >J Ipq 

/sf  7T 

The  "mean   error"   (as)  ,- 

used  by  Chauvenet)  j  ~     ^ ^P^ 

The  probable  error  =     .476936    /s/ 2lpq 

INIr.  Hildebrand  :  I  do  not  know  that  I  have  anything  further 
to  say  in  regard  to  the  paper.  It  is  wholly  of  a  theoretical  nature 
and  offers  nothing  new.  I  was  sorry  that  it  did  not  lead  to  more 
fruitful  results.  It  was  a  question  whether  it  was  of  sufficient  value 
to  offer  to  the  Society.  It  is  possible,  however,  that  it  may  have 
interested  some.  As  I  said  before,  it  gives  no  practical  conclu- 
sions, I  think,  that  are  of  any  value  as  yet. 


DIFFERENT  METHODS   PROPOSED    FOR    VALUING   THE   MARKETABLE   SECURITIES 

held  by  life  insurance  companies.      hiram  j.  messenger,  jr. 

Page  335,  Papers,  etc.,  No.  ii. 

]\Ir.  Starr  :  I  remember  a  story  of  a  gentleman  examining 
several  competitive  applicants  for  appointment  to  a  vacant  coach- 
manship.- He  put  one  and  the  same  question  to  each  applicant,  in 
substance  as  follows:  "How  near  to  the  brink  of  a  precipice 
would  you  be  able  to  drive  a  coach  at  the  usual  speed,  with  perfect 
safety  to  its  occupants.'''     The  applicants  vied  with  each  other  in 


467 

vaunting  the  wonders  they  could  severally  perform  in  such  a 
situation,  till  one  surprised  the  crowd  and  secured  the  appointment 
by  admitting  that  he  would  feel  bound  to  give  a  wide  berth  to  any 
such  danger. 

Whether  a  law  fixing  a  limit  of  solvency,  or  prescribing  a  rule 
for  valuing  assets,  be  looked  upon  as  a  danger  per  se,  or  as  a 
warning  against  a  pre-existing  danger,  Mr.  Messenger's  paper 
furnishes  statistical  information  of  great  value  towards  a  correct 
estimate  of  the  magnitude  of  the  danger  and  the  discovery  of  a 
way  of  escape  from  it. 

Mr.  ]\Iessenger's  statistics  show  that  of  all  the  life  insurance 
companies  reporting  to  the  State  of  Massachusetts  for  the  twenty- 
four  years,  ending  with  1892,  the  excess  of  the  aggregate  assets 
above  the  aggregate  liabilities  at  the  ends  of  those  several  years, 
varied  between  eight  and  a  quarter  per  cent,  and  seventeen  and  a 
half  per  cent.,  the  average  excess  being  twelve  and  three-quarters 
per  cent,  for  the  twenty-four  years  ;  and  that  the  ratio  of  bonds 
and  stocks,  other  than  United  States  bonds,  to  total  assets,  has 
increased  pretty  regularly  from  26.78  per  cent,  in  1883  to  38.25  per 
cent,  in  1892. 

He  also  furnishes  statistics  of  high  class  bonds  of  twenty- 
four  railroads,  and  stocks  of  five  railroads,  showing  that  whether 
valued  at  the  average  price  for  1893,  the  average  price  for  1892 
and  1893,  the  price  on  December  31st,  1892,  or  the  price  on 
December  31st,  1893,  the  difference  is  not  so  great  as  to  be  of 
serious  importance  ;  but  the  fluctuation  of  the  stocks  is  greater 
than  of  the  bonds. 

The  difference  between  the  highest  and  lowest  prices  of  1893 
is  considerable,  being  something  more  than  seven  per  cent,  upon 
the  bonds  and  stocks  together.  It  points  the  lesson  of  the  paper 
and  emphasizes  the  importance  of  a  thorough  study  of  the  stock 
market  reports,  so  that  securities  may  be  classified  according  to 
the  range  of  fluctuation  of  each  class,  and  the  proper  margin  of 
surplus  determined,  necessary  to  provide  against  such  fluctuations. 

Mr.  Messenger  concludes  that  "it  is  not  probable  that  any  plan 
will  be  devised  that  will  suit  everybody  under  all  circumstances,'' 
and  I  agree  with  him  in  that  opinion. 

Mk.  Facki.kk  :  I  listened  to  Mr.  Messenger's  paper  witii  much 
interest  when  it  was  read  at  our  annual  meeting,  and  since  then 
have  re-read  it  carefully  several  times.  I  desire  to  express  my  appre- 
ciation of  the  care  willi  whicli  lu>  has  compiled  his  statistics  and  of 
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the  ability  with  which  he  has  handled  them.  Still  I  think  he  has 
overlooked  some  important  facts,  and  I  am  unable  to  agree  with 
all  of  his  conclusions.  His  compilations  in  Tables  i  and  2  are 
interesting-  and  valuable  for  future  reference,  and  it  is  certainly 
remarkable  that  the  proportion  of  stocks  and  bonds  to  total  assets 
has  increased  one-half  in  the  last  ten  years,  which,  as  he  says, 
indicates  that  in  ten  years  from  now,  stocks  and  bonds  may 
constitute  fifty  per  cent.,  or  even  more,  of  the  gross  assets  of  the 
companies.  The  question  of  their  proper  valuation  may  thus,  as 
he  truly  remarks,  be  one  of  no  mean  importan.ce. 

In  the  first  place,  I  would  remark  that  the  system  of  averaging 
by  counting  the  prices  realized,  without  any  regard  to  the  number 
of  bonds  or  shares  sold,  does  not  seem  at  all  accurate  or  scientific. 
The  Stock  Exchange  sales  of  some  bonds  are  at  times  light  and  at 
other  times  very  large,  and  if  a  single  bond  should  sell  on  a  certain 
day  for  90,  and  a  hundred  of  the  same  bonds  should  sell  a  few 
days  afterwards  for  93,  it  certainly  would  not  be  correct  to  say  that 
the  average  price  was  gi}^-  In  this  connection,  I  would  remark 
that  one  of  the  greatest  objections  to  valuing  all  stocks  and  bonds 
according  to  the  market  value  on  any  one  day  is  the  fact  that,  in 
a  dull  market  in  times  of  panic,  the  snap  sale  of  a  single  bond  at  a 
low  figure,  because  the  owner  must  have  the  money  immediately, 
is  made  to  determine  the  real  value  of  hundreds  or  thousands  of 
similar  bonds  held  by  life  insurance  companies,  which  are  in  no 
need  of  immediate  cash.  That  this  is  unreasonable,  and  may  bear 
very  hardly  in  some  cases,  will  not  be  doubted  by  any  one. 

Mr.  Messenger  says,  at  the  bottom  of  page  339  :  Undoubtedly 
in  July  and  August,  1893,  many  of  the  officers  of  our  insurance 
companies  could  have  been  found  favoring  the  idea  of  taking  "the 
range  of  the  market  and  the  average  of  prices  as  there  found 
running  through  a  reasonable  period  of  time,"  and  he  seems  to 
think  that  a  reasonable  period  of  time  may  be  made  to  include  the 
year  of  panic  and  the  preceding  year.  Would  it  not  be  much 
more  reasonable  to  take  a  period  of  ten  years  as  more  likely  to 
show  the  true  and  real  value  of  a  security  on  which  the  company 
could  realize  at  its  leisure — being  in  no  need  of  immediate  cash  ? 

On  page  340,  he  argues  that  the  difference  between  the  highest 
and  lowest  prices  in  1893  was  only  about  sVs  per  cent.  In  all 
his  calculations,  however,  it  must  be  remarked  that  he  assumes  the 
selling  prices  at  the  lowest  figures  to  be  for  cash,  while,  as  every 
one  knows,   the  prices  quoted  in  the  summer  of  1893  are  all  for 
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checks  on  New  York  banks,  for  which  cash  could  not  be  obtained 
for  a  considerable  period  without  submitting  to  a  discount  of 
from  2^  to  5  per  cent.  And  further  it  must  be  remembered  that 
this  discount  would  only  obtain  legal  tender,  and  that  gold  might 
have  commanded  a  still  higher  premium. 

Inasmuch  as  the  highest  prices  in  January,  1893,  were  payable 
in  veritable  cash  or  gold,  while  the  lowest  prices,  July,  1893,  were 
not  payable  in  cash,  it  is  clear  that  the  real  difference  between 
the  highest  and  lowest  prices,  putting  all  on  a  cash  basis,  was 
about  5  per  cent,  greater  than  he  has  stated  it,  making  a  total 
difference  of  about  10  per  cent.  Any  Insurance  Commissioner, 
determined  to  carry  out  the  letter  of  the  law,  would  certainly  say, 
'■  I  must  take  the  value  of  a  company's  bonds  as  the  amount  they 
will  bring  in  legal  tender,  not  in  checks." 

Mr.  Messenger  has  stated  the  decline  occurring  in  six  months 
as  about  5  per  cent.,  but  I  do  not  see  any  propriety  in  taking  so 
short  a  period.  In  the  paper  presented  in  October,  1893,  it  was 
stated  that  the  decline  in  several  first-class  bonds  from  February, 
1892,  to  August,  1893,  was  ten  per  cent.  Herewith  is  a  table 
showing  the  details  then  summarized,  to  which  is  added  another 
column,  showing  that  the  average  price  of  those  bonds  in  the  last 
week  of  August,  1894,  was  higher  than  in  February,  1892,  despite 
the  present  hard  times.  Is  not  this  complete  proof  that  the  fair 
value  of  these  bonds  was  over  ten  per  cent,  higher  than  the  market 
value  during  the  worst  of  the  panic  .?  This  comparison — as  before 
stated — disregards  the  fact  that  the  values  stated  for  the  midst  of 
the  panic  were  not  the  cash  values,  but  the  values  in  certified 
checks  drawn  on  New  York  City  banks,  all  of  which  were  virtually 
in  a  suspended  condition. 


Railroad. 

Amount 
in 

Millions. 

Matures. 

Interest 
Rate. 

Hitjliest 

Pi  ice. 

February, 

1892.  ' 

Lowest 

Price. 

Aueust, 

1893. 

Last 

Week. 

AuG^ust. 

1894. 

_ 

89.5 
101  .5 

103.7 
116.7 

Chicago,  B.  &Q., 

R.  I.  &  P. 
West  Shore,   .     . 
N.  J.  Central,      . 

$28 
40 
50 
38 

1927 

"934 
2361 
1987 

4 

5 
4 
5 

91.2 

103.0 
104  .0 
1124 

79-5 
88.0 

93  5 
102.0 

Average, 

102.6 

qo.7 

102.8 
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On  these  first-class  bonds,  amountin<^  to  over  156  millions  at 
par,  the  nominal  depreciation  was  fully  12  per  cent.,  and  the 
actual  depreciation  was  about  15  per  cent,  in  the  worst  part  of  the 
panic,  when  $100  in  cash  was  worth  about  $103  in  certilied  checks. 

Near  the  bottom  of  page  340,  Mr.  Messenger  remarks  :  "Con- 
sequently, in  the  case  of  a  large  reduction  in  the  assets,  there  would 
probably  be  quite  a  large  reduction  f)f  the  liabilities  instead  of 
their  remaining  the  same."  I  do  not  think  this  remark  properly 
applies  to  the  case  in  question.  While  it  is  true  that  a  sudden 
panic  in  the  money  market  might  lead  to  the  lapsing  of  some 
policies,  I  do  not  think  that  the  slight  decrease  so  made  in  a 
company's  liabilities  could  offset  to  any  appreciable  degree  a  5, 
not  to  say  10,  per  cent,  depreciation  of  its  stocks  and  bonds,  for 
under  our  non-forfeiture  laws  the  profit  from  lapsing  policies  is 
extremely  small. 

Mr.  Messenger,  on  pages  342  and  343,  makes  some  interesting 
comparisons  between  sales  at  the  Stock  Exchange,  without  prior 
advertisement,  and  sales  by  a  prominent  New  York  auction  firm, 
after  advertisement,  and  shows  that  there  was  very  little  difference 
in  the  prices  realized  in  both  places.  These  facts,  however,  do  not 
detract  from  what  was  said  in  October,  1893.  His  citations  simply 
show  that  the  ruling  prices  in  the  greater  salesroom  will  determine 
the  prices  in  the  smaller  one.  It  does  not  follow  that,  if  the 
intended  sales  in  both  places  could  have  been  advertised  before- 
hand, somewhat  higher  prices  might  not  have  been  realized. 
In  the  paper  of  October,  1893,  it  was  only  contended  that  snap 
sales — made  without  any  prior  notice  or  advertisement — would  be 
liable  to  lead  to  lower  prices  than  sales  made  after  due  notice,  a 
point  which,  with  all  deference  to  Mr.  Messenger,  seems  to  me  to 
be  incontestable;  for  surely  many  more  people  might  be  on  hand 
to  bid  for  bonds  of  a  certain  railroad,  if  they  knew  that  a  certain 
amount  of  them  were  to  be  sold  on  a  certain  day,  than  if  they  did 
not. 

Further  on,  on  page  343,  Mr.  Messenger  makes  several  just 
distinctions  between  railway  mortgages  and  ordinary  mortgages 
on  real  estate.  His  remarks  are  entirely  correct,  but  he  does  not 
meet  the  point  presented  in  the  paper  which  he  partly  reviews. 
The  poitit  was  this  :  If  in  July,  1893,  the  holder  of  a  mortgage  for 
$10,000  on  first-class  property  in  New  York  found  that  he  could 
not  sell  that  mortgage  so  as  to  bring  him  more  than  |9,ooo  in 
cash  down,  why  should  a  similar  mortgage  held  by  a  life  insurance 
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company  be  considered  worth  par  at  the  same  day,  while  one  of  its 
railway  bonds  which  nine  years  out  of  ten  was  worth  $i,ooo,  is 
now  valued  at  only  $900  cash,  because  that  is  its  selling  price  in 
the  crisis  of  the  panic?  Why  should  the  snap  sale  price  of  one  be 
taken  as  the  real  value  any  more  than  the  snap  sale  price  of  the 
other,  when  the  corporation  owning  both  is  able  to  hold  them  until 
a  fair  average  price  can  be  realized  ? 

The  real  estate  held  by  life  companies  could  hardly  be  sold  at 
all  in  times  of  financial  panic  or  depression,  yet  it  is  always 
assumed  to  be  worth  the  price  it  might  bring  under  favorable  cir- 
cumstances ;  why  then  should  good  railroad  and  municipal  bonds 
be  treated  as  though  they  had  no  permanent  value  ? 

For  banks  and  trust  companies  the  case  is  far  different ;  their 
liabilities  are  all  payable  on  demand,  and  the  present  value  of  their 
assets  is  all  that  can  be  considered — but  life  companies  should  be 
allowed  to  inventory  a// their  assets  at  a  fair  average  valuation. 

Mr.  McClintock  :  I  want  to  express  thanks  to  Mr.  Fackler  for 
having  brought  out  one  point  clearly.  We  hear  it  occasionally 
that  the  only  proper  security  for  life  insurance  companies  to  invest 
in  is  mortgages  on  real  estate.  I  believe  in  those  securities  firmly 
myself.  Ikit  the  point  is  that  the  reason  people  give  for  preferring 
mortgages  is  that  they  are  always  worth  par.  They  say  that  rail- 
road bonds  and  other  good  bonds  that  always  pay  their  interest 
are  not  always  worth  par,  and,  therefore,  they  are  not  so  good  an 
investment.  Mr.  Fackler  has  very  properly  indicated  that  a  mort- 
gage on  real  estate  is  by  no  means  so  nearly  worth  par  in  hard 
times  as  ordinary  bonds  of  railroads  and  other  salable  securities. 

Mr.  Wright:  A  single  observation  occurred  to  me  in  reading 
this  paper,  which  was  this — that  the  people  who  have  their 
interests  at  stake  in  life  insurance  companies  are  entitled  to  know, 
as  nearly  as  may  be,  for  the  day  on  which  a  statement  is  made 
up,  the  true  market  value  of  the  assets  which  cover  their  interests. 
I  am  well  aware  that  this  cannot  be  done  exactly  in  the  case  of 
securities  which  have  ordinarily  no  quoted  market  value,  but  1  do 
not  think  any  gain  would  arise  from  waiving  that  old-fashioned 
rule  by  taking  averages  of  values  for  six  or  ten  months.  People 
want  to  know  the  worst,  and  whatever  it  is  they  are  entitleil  to 
know  it.  Still  I  think  that  in  calling  for  the  present  figures, 
determined  as  truly  and  faithfully  as  they  can  be.  the  greatest 
latitude  should  be  given  to  any  corjioration  in  offering  explanatorv 
remarks.      'I'aking  the  two  together,  the  tigures  and  explanations, 
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I  do  not  see  but  tliat  both  practical  and  statistical  ends  would  be 
better  served  than  by  any  figures  admitted  to  show  simply  the 
average  of  values  covering  a  long  term. 

Mr.  Millkr  :    It  seems  to  me  this  sul)ject  is  somewhat  invcjlved, 
and  I  do  not  know  that  I  can  throw  any  great  light  on  it.     Yet  I 
see  some  points  in  regard  to  it  in  a  light  that  is  clearer  to  me  than 
any  that  has  been  thrown  on  the  subject  in  this  discussion.     Now, 
what  do   we  want  to  get   when    we   undertake  to  determine  the 
assets  of  a  company.^     We  want  to  get  at  a  simple  question,    and 
if  we  look  at  it  from  a  common  sense  standpoint  it  is  very  simple  : 
what  are  they  worth.?     That  does  not  mean,  what  can  you  go  out 
in  the  market  to-day,  when  money  is  tight,  and  get  somebody  to 
give  you  for  them  in  cash.''     I  may  have  a  house  which  is   well 
worth  $10,000  ;  but  suppose  I  had  wanted  to  raise  |io,ooo,  a  year 
ago  in  July,  I  could  not   have   gone   out   and  sold  that    house    for 
$6,000.     But  am  I,  for  that  reason,    to   mark   my  assets  down  to 
|6,ooo  because  I  could  not,  on  twenty-four  hours'  notice,  get  more 
than  |6,ooo  for  a  $10,000  house.''     I   was  not  in   any  hurry  for  the 
money,  I  had  time  enough  to  sell.     Now,  the  prices,  according  to 
the  Stock  Exchange,  for  all  sorts  of  securities  in  July,  August  and 
September,    1893,    were  not  real   values  at  all.     To   undertake  to 
measure  the  strength   of  a  company  that  did  not  need  money  at 
that  time  by   quotations  of  that  kind  is  so   extremely  ridiculous 
that  I  do  not  think  it  worthy  of  attention  for  a  moment.     Did  the 
United   States  Government  undertake,   a  year  ago,   to  enforce  the 
laws  applicable  to  banks   which    were    designed   for   application 
under  ordinary  circumstances  ?     Did  it  bother  about  whether  they 
had  proper  reserves  .''    The  Government  said,  "  this  is  the  time  when 
our  rules  will  not  work,"  and  the  banks  were  all  allowed  to  go  on 
in  a  condition   of  technical  insolvency,  because  everybody  knew 
they  were  not  insolvent.      Now,  when  we  come  down  to  the  valua- 
tion of  assets,  we  have  here  a  thousand  dollar  railroad  bond,   as 
jMr.  INIcClintock  has  just  said.     We  know  the  bond  is  good.     It  is 
coming  due  in  ten  years.      We   are  just   as    certain    to   get   that 
thousand  dollars  at  the  end  of  ten  years  as  anything  in  life  is  certain. 
Merely  because  we  cannot  get  the  money  for  it  to-day  are  we  to 
call  it  worth  $500  or  $600.?     Not  a  bit,  unless  vv^e  need  the  money. 
Judged  by  such  a  standard,  every  bank  in  time  of  panic  would  be 
declared  insolvent  at  once,   because  if  everybody   to   whom   the 
bank  owed  money  came   at  once  and  demanded  the  money,  the 
bank  could  not  give  it.      It  does  no  harm,    under  ordinary  circum- 
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stances,  to  stick  to  the  rule  as  laid  down,  that,  as  a  matter  of 
finance,  the  rating  in  the  Stock  Exchange  represents  the  fair  current 
present  values  of  the  various  securities  according  to  the  best 
judgment  of  the  community,  and  when  the  first  of  January  comes 
along  in  hard  times,  and  it  happens  that  that  rating  is  a  little  lower 
than  usual,  it  is  not  likely  to  harm  the  companies  to  say,  "  we  will 
stick  by  the  rule."  Everybody  knows  that  these  reductions  in 
our  assets  are  not  real  reductions. 

]\Ir.  Hann  :  As  a  commentary  on  what  Mr.  Miller  has  put  for- 
ward, I  might  draw  your  attention  to  the  state  of  things  that 
exists  in  Europe.  There  is  one  country  there  which  stands  high 
on  the  ground  of  intelligence  that  has  cut  the  Gordian  knot  of 
prices  on  bonds  and  stocks,  gilt-edged  at  that.  You  have  a 
government  bond  that  is  worth  to-day,  say  125.  You  bought  it  at 
100,  perhaps.  You  are  to  put  that  down  at  100.  When  it  goes  in 
the  opposite  direction,  when  the  market  value  is  lower  than  the 
purchased  price,  you  take  the  lower  value,  but  when  you  come 
down  to  the  distribution  of  surplus  on  that  basis — Oh,  my  ! 

Mr.  Messenger  :  Mr.  President,  my  remarks  will  be  brief.  I 
wish  to  have  it  understood,  and  I  think  the  statements  in  the  paper 
show  it,  that  I  do  not  claim  any  great  accuracy  for  those  tables 
on  market  values,  and  I  do  not  claim  that  the  method  which  I 
used  is  free  from  objections.  It  was  not  satisfactory  to  me.  But 
the  trouble  is,  I  do  not  know  of  any  method  of  getting  at  results  of 
that  kind  on  such  a  subject  that  will  be  perfectly  satisfactory. 
They  are  simply  intended  as  one  method,  and  I  should  be  glad 
to  have  some  one  present  some  other  plan. 

As  to  the  length  of  the  period  taken  for  getting  the  average,  the 
tables  themselves  show  that  I  have  used  different  methods.  I 
have  the  average  prices  for  a  particular  time.  I  also  have  the 
average  prices  extending  through  a  period  of  one  year,  and  the 
average  prices  extending  tlirough  a  period  of  two  years,  and  I  did 
not  take  a  shorter  period  than  one  year  or  a  longer  period  than 
two  years,  because  I  found  that  the  probabilities  were  that  there 
would  be  no  great  change  in  the  results  and  nothing  of  any  very 
great  value  which  would  be  obtained  thereby.  I  am  a  little 
inclined  to  think  the  statement  that  the  premium  for  cash  during  the 
panic  was  from  two  and  one-half  to  five  per  cent,  is  an  exaggeration. 
I  do  not  mean  to  say  that  two  and  one-half  per  cent.,  or  piissibly 
in  a  single  transaction  five  per  cent.,  was  not  paid  ;  but  I  doubt  if 
there  was  a  single  day  when  parties  could  not  have  obtained  cash 
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possibly  for  less  than  two  and  one-half  per  cent.  In  fact,  I  saw 
different  statements  in  the  papers  in  reii;-ard  to  that.  In  one  paper 
it  was  reported  that  a  very  high  premium  had  been  paid,  and 
another  paper  would  deny  it  and  say  that  the  parties  had  been 
enabled  to  obtain  cash  by  paying-  a  very  slight  premium.  I  do 
not  know  whether  the  discussion  in  regard  to  mortgages  at  par 
implied  that  there  was  anything  in  my  paper  to  the  effect  that  the 
actual  value  of  a  mortgage  is  one  hundred  per  cent,  because  in  our 
valuations  we  give  them  their  face  value.  1  am  not  aware  of  any 
statement  of  the  kind,  or  anything  that  implies  that,  in  my  article. 


A    METHOD    OF    APPORTIONING    SURPLUS    USED    BY    AUSTRALrAN    COMPANIES. 

DAVID    GARMENT. 
Pack  352,   Paters,  etc.,  No.   ii. 

Mr.  Macaulay  :  The  influence  of  nationality  on  the  develop- 
ment of  all  branches  of  scientific  knowledge  and  of  business 
practice,  has  long  been  remarked.  Life  assurance  has  proved  no 
exception  to  this  general  rule.  Not  only  do  the  details  and  methods 
of  the  business  differ  materially,  for  example,  in  Great  Britain, 
France  and  America,  but  so  also  does  the  trend  of  actuarial  thought 
differ  in  these  countries.  And  we  must  not  make  the  mistake  of 
supposing  that,  because  we  on  this  continent  have  made  up  our 
minds  that  some  particular  aspect  or  method  is  the  true  and 
correct  one,  there  is  nothing  further  to  be  said  on  the  other  side. 

This  national  distinctiveness  can  be  noted  even  in  Australia. 
We  have  there  an  isolated  English-speaking  community  in  which 
life  assurance  has  made  wonderful  progress  ;  whose  most  promi- 
nent actuaries  received  their  training  in  connection  with  the 
British  Institute,  but  who  have  been  able  to  work  out  their  own 
ideas  in  a  new  country  untrammeled  by  traditions  of  the  past  and 
practically  uninfluenced  by  the  competition  of  either  British  or 
American  companies.  In  some  respects,  therefore,  Australian 
actuarial  practice  occupies  a  middle  position  between  that  of  Great 
Britain  and  that  of  America,  but  in  some  respects  it  differs  from 
both.  And  we  are  fortunate  in  having  this  opportunity  of  examin- 
ing the  system  of  dividing  profits  which  prevails  almost  universally 
in  Australia,  and  of  comparing  it  with  that  in  use  in  America. 

The  first  question  that  arises  is,  naturally,  to  what  extent  does 
this  Australian  system   differ  from  the  contribution  plan  .-^     And  it 
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will  be  satisfactory  to  most  of  us  to  notice  that  it  is  in  reality  but 
little  more  than  a  modified  form  of  that  plan.  The  point  still  re- 
mains, however,  whether  the  deviations  from  the  system  prevailing 
in  America  are  justifiable,  and  whether  the  Australian  system  does 
substantial  justice  to  all  policy-holders.  Personally,  at  the  risk  of 
being  considered  a  heretic,  I  would  express  the  opinion  that  the 
Australian  system  goes  as  minutely  into  details  as  is  practically 
necessary.  If  it  be  objected  that  it  does  not  provide  for  an 
equitable  division  of  the  surplus  arising  from  favorable  mortality, 
and  that  the  holders  of  endowment  policies  receive  more  than  their 
due  share  of  the  surplus  arising  from  this  source,  then  I  think  that 
the  reply  is  sufficient  for  practical  purposes  that  the  mortality 
among  endowment  assurances  is  more  favorable  than  that  pre- 
vailing among  straight  life  policies,  and  that  consequently,  although 
the  net  amounts  at  risk  are  smaller  than  on  life  policies  of  the  same 
duration,  yet  the  saving  in  mortality  is  proportionately  greater  in 
their  cases  than  with  life  policies,  and  that  it  is  not  unfair  to  place 
the  one  factor  against  the  other.  Moreover,  it  should  be  borne  in 
mind  that  the  commissions  and  other  expenses  on  endowment 
policies  are  usually  less  in  proportion  to  the  premiums  than  those 
on  straight  life  assurances. 

Mr.  Garment,  in  the  postscript  to  his  paper,  refers  to  the  recent 
action  of  the  Australian  Mutual  Provident  Society  in  establishing 
separate  funds  for  endowment  assurances  and  for  whole  life  poli- 
cies in  order  that  the  protits  derived  from  mortality  may  be  kept 
separate  in  the  two  branches.  The  results  of  this  experiment  will 
be  awaited  with  interest.  I  cannot  but  think,  however,  that  this 
action  largely  stultifies  the  position  which  the  company  has  hith- 
erto taken,  and  which  Mr.  Garment  upholds  in  the  paper  before  us. 
Either  the  system  of  including  mortality  profits  with  those  derived 
from  miscellaneous  sources  and  dividing  the  whole  in  proportion 
to  the  loading,  is  substantially  just,  or  it  is  not.  If  it  is  on  tlie 
whole  just,  then  no  such  subdivision  of  funds  as  is  here  contL-m- 
plated  is  necessary.  If,  on  the  other  hand,  the  system  is  not  just, 
then  the  remedy  proposed  will  be  of  but  little  value,  and  is,  in  fact, 
no  cure  for  the  disease.  As  Mr.  Garment  himself  points  t)ut,  there 
is  a  great  difference  between  a  short  endowment  and  a  long  term 
one,  and  if  it  is  unfair  to  treat  a  whole  life  policy  and  an  endow- 
ment policy  alike,  it  is  (piite  as  unfair  to  treat  alike  a  15-yoar 
endowment  and  a  40-ycar  endowment.  The  new  regulation  of 
the  A.  M.  P.  Society  appears  on  its  face  to  be  very  like  a  confession 
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of  unbelief  in  the  fairness  of  its  present  system,  and  if  that  be  the 
case  the  proper  remedy  is  not  the  estal)lishment  of  a  separate 
endowment  fund,  for  that  can  be  of  hut  little,  if  any,  value,  but 
rather  the  adoption  to  a  greater  extent  of  the  principles  of  the 
contribution  plan,  and  the  dividing  of  the  surplus  arising-  from 
favorable  mortality  as  a  separate  item. 

Some  of  the  adjustments  mentioned  by  Mr.  Garment  are  open  to 
discussion.  For  instance,  the  system  of  allotting  profits  to  limited 
payment  and  single  payment  policies  at  the  rates  earned  by  whole 
life  assurances,  is  hardly  likely  to  meet  with  general  approval, 
although  it  has  the  advantage  of  preventing  any  drop  in  the  rate  of 
bonus  after  the  policies  have  become  paid-up.  Most  of  us  would 
probably  consider  the  system  simpler  and  more  equitable  without 
this  supposed  improvement. 

Then,  again,  something  may  be  said  about  the  adjustment  by 
which  a  reduction  is  made  in  the  profits  on  newly  issued  policies 
in  order  to  partly  offset  the  expense  of  securing  new  business. 
This  brings  up  the  old  question  whether  or  not  new  business 
should  be  considered  merely  as  a  benefit  to  the  company  as  a 
whole.  If  the  expense  of  securing  it  does  not  exceed  its  value  to 
the  existing  members,  then  that  expense  should  be  charged  to  all 
the  members,  old  and  new  alike.  But  if  the  cost  exceeds  its  value 
to  the  old  members,  or  if  a  larger  new  business  be  transacted  than 
is  necessary  for  the  best  interests  of  the  old  members,  then  it  is  but 
just  that  the  excess  of  such  cost  should  fall  on  the  new  members 
themselves.  Little  objection  can,  therefore,  I  think,  be  fairl}^  taken 
to  the  principle  of  the  arrangement  adopted  by  the  A.  M.  P.  Society 
to  provide  for  such  extra  cost. 

Those  who  wish  to  pursue  the  matter  further  will  find  much 
interesting  information  in  the  report  presented  by  Messrs.  Sprague, 
Tucker  and  Bailey  to  the  directors  of  the  A.  M.  P.  Society  on  the 
case  submitted  to  them  in  1873. 

Mr.  Hann  :  Mr.  Garment  favored  us  with  a  valuable  paper,  in 
the  last  April  number  of  the  Transactions,  giving  a  clear  description 
of  the  method  of  distribution  of  profits,  pursued  in  Australia, 
by  companies  in  general  and  by  one  in  particular. 

Working  in  the  light  of  British  experience,  the  company  in 
question  in  its  early  years  adopted  the  somewhat  unusual  plan  of 
dividing  its  surplus  in  proportion  to  the  reserve  on  the  participating 
policies.  The  results,  however,  were  so  manifestly  inequitable, 
that  it  led  to  the  preparation  of  a  case  to  be  submitted  to  a  com- 
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mittee  of  London  actuaries  for  opinion.     One  of  this  committee, 
Mr.  Sprague,  recommended  that  the  profit  be  divided  as  follows  : 
Firstly,  from  interest  earned  over  that  assumed  on  the  valuation 
reserves  from  last  valuation. 

Secondly,  the  remaining  profit  to  be  divided  in  proportion  to 
premiums  paid  during  the  valuation  period. 

At  the  suggestion  of  the  late  Mr.  Black,  the  second  part  of  the 
division  was  modified  by  the  substitution  of  the  loading  on  prem- 
iums paid,  in  place  of  the  premiums  themselves,  owing  to  the 
diversity  of  rates  of  loading  on  the  premiums.  With  certain  minor 
changes,  this  has  been  the  mode  of  division  since  1873,  ^i""*^  it  has 
been  adopted  by  all  the  Australian  companies.  The  author  of  the 
paper  finds  this  method  to  be  troublesome,  laborious  and  difficult 
to  explain  to  the  public.  On  the  other  hand,  he  claims  that  it 
completely  solves  all  difficulties  that  beset  English  companies,  in 
respect  to  the  relative  rates  of  bonus  that  should  be  granted  to 
endowment  assurance  and  to  life  policies  ;  that  it  gives  satisfaction 
to  the  assured,  and  that  it  yields  slowly  increasing  reversionary 
bonuses  after  the  first  few  years,  during  which  the  increase  is  more 
rapid. 

The  above  plan  is  uncjuestionably  one  of  the  best  that  has  been 
devised  as  an  approximation  to  each  one's  share  of  surplus  with- 
out analyzing  fully  the  component  parts  thereof,  and  is  particularly 
good  for  the  purpose  as  far  as  it  goes. 

We  are  fully  aware  that  this  method,  which  takes  note  of  in- 
terest profit  on  reserve  at  previous  investigation,  and  makes  a 
hotch-potch  division  of  the  remainder  in  proportion  to  the  loatiing, 
is  more  simple  than  the  Contribution  plan,  and  Mr.  Sprague's 
recommendation  of  dividing  the  second  portion  in  proportion  to 
premiums  paid  in  tlie  interval  is  more  simple  still,  and  would  be 
as  equitable  as  the  former  if  the  pure  premiums  were  loaded  by  a 
percentage  or  an  equivalent  thereto.  We  grant  that  simplicity  is  a 
good  thing,  but  claim  that  a  thorough  analysis  of  the  principal 
sources  of  surplus  is  better,  even  though  made  at  the  e.xpensc  of 
much  labor. 

It  is  not  generally  claimed  in  the  United  States  that  the  Con- 
tribution plan  is  a  perfect  instrument  by  which  we  may  measure 
each  one's  exact  share  of  surplus,  but  it  is  claimed  that  by  its 
means  we  are  fully  accpiainted  with  the  principal  elements  that 
constitute  the  surplus,  and  that  we  ilivide  them  as  near  as  jiossible 
to  the  facts  clearly  before  us.     Though  all  adojit  the  same  princi- 
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pie,  the  application  of  it  varies  in  the  treatment  of  expenses  and 
selection. 

Much  of  the  adverse  criticism  that  has  I)een  leveled  at  this  plan 
has  its  foundation  in  a  misunderstanding  (>(  its  a])plication.  Pro 
fessor  Pel),  of  Australia,  pronounced  Mr.  Homans'  effective  premium 
to  be  correct  as  far  as  it  vi'ent,  and  then  made  the  extravagant 
statement  that,  in  order  to  carry  out  the  method,  a  new  table  of 
mortality  of  the  actual  experience  for  the  interval  of  division  would 
have  to  be  formed  in  order  to  arrive  at  the  result. 

Another  objection  is,  that  in  arriving  at  the  cost  of  insurance 
the  formula  takes  account  only  of  the  amounl  at  risk,  and  in  many 
cases  the  cost  increases  as  the  age  advances.  This  is  perfectly 
true,  and  in  all  cases  the  amount  at  risk  is  operated  upon  by  an 
increasing  average  mortality  in  agreement  with  the  advanced  age. 
Surely  the  members  as  a  body  insure  themselves  to  the  extent  of 
their  aggregate  reserve. 

An  objection  which  has  some  foundation  is,  that  it  makes  the 
same  charge  for  the  current  assurance  of  all  the  assured  of  the 
same  age,  so  that  those  of  long  standing  share  unduly  and  inequi- 
tably in  the  profit  from  reduced  mortality,  owing  to  the  large  influx 
of  recently  selected  lives.  Most  of  ihe  companies  examine  their 
mortality  with  a  view  to  trace  where  the  actual  experience  departs 
from  that  assumed,  and  are,  therefore,  in  a  position  to  make  a  safe 
addition  to  the  reserve  for  selection  or  deferred  mortality.  Again, 
the  Contribution  plan  cannot  be  considered  satisfactory  till  a  prac- 
tical rule  is  given  for  the  proper  assessment  of  expenses  to  each 
policy-holder.  The  further  one  goes  into  this  question  the  more 
difificult  it  becomes,  and  extreme  mathematical  exactitude,  if  it 
could  be  attained,  is  scarcely  desirable  on  the  ground  of  difficulty 
in  its  practical  application.  A  large  portion  of  the  miscellaneous 
profits  from  lapses  and  surrenders,  which  has  little  or  no  connection 
with  the  loading,  can  very  properly  go  towards  a  reduction  of  the 
initial  expense  in  excess  of  a  general  expense,  covering  the  whole 
of  the  business.  The  Contribution  plan,  dealing  as  it  does  vv'ith 
the  loading  and  actual  expenses,  is  certainly  not  discounted  on  the 
ground  of  equity  by  any  other  method  pursued  either  in  Great 
Britain  or  Australia.  We  would  be  loth  to  claim,  however,  that  it 
is  the  only  equitable  plan  of  division.  x\ny  system  that  runs 
parallel  with  the  sources  whence  profits  have  arisen,  faithfully 
carried  out,  may  be  deemed  equitable.  We  would  remind  Mr. 
Carment  that  the  Contribution  plan  not  only  pro/esses  to  but  does 
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analyze  the  sources  of  profit,  and  distributes  them  to  each  partici- 
pant within  a  reasonable  and  desirable  degree  of  accuracy.  Fur- 
thermore, the  authors  of  this  plan  never  contemplated  departing 
from  the  law  of  average  in  its  application  and  adopting  the  princi- 
ple of  segregation.  He  quotes  from  the  late  Mr.  Rothery,  that 
"the  time  has  not  arri\'ed  when  doctors  and  grocers,  butchers  and 
actuaries  are  to  be  placed  in  separate  sections,"  but  he  omitted  to 
state  that  the  butcher  is  always  charged  a  higher  rate  for  a  similar 
contract  than  the  doctor  or  actuary. 

Reverting  to  the  simplicity  of  the  Australian  method  of  division, 
Mr.  Garment,  looking  backward  with  doubt,  recognizes  that  the 
mortality  on  endowment  assurance  is  considerably  lighter  than 
that  on  whole  life  assurance,  and,  remembering  that  the  total  profit 
from  this  source  should,  perhaps,  not  be  divided  among  life  and 
endowment  assurance,  in  the  same  proportion  to  the  amount  of 
loading  respectively  contributed,  finally  arrives  at  the  conclusion 
that  a  sufficient  degree  of  fairness  has  been  attained  because  there 
is  less  profit  from  light  mortality  on  endowment  assurance  than  on 
whole  life,  notwithstanding  the  fact  that  no  troublesome  analysis 
of  the  mortality  has  been  made,  and  we  fail  to  see  how  unknown 
quantities  set  off  against  other  unknown  quantities  yield  substan- 
tial justice,  especially  where  the  proportions  of  the  unknown 
quantities  may.  and  will,  fluctuate  between  wide  limits  of  deviation 
in  different  companies. 

He  then  proceeds  to  explain  how  easy  it  would  be  to  resolve  the 
profits  into  their  component  parts  without  going  through  the 
laborious  work  of  calculating  the  actual  and  expected  strain  or  cost 
of  insurance. 

To  this  end  the  sources  of  profit  are  enumerated  as  follows  : 
1st,  Interest;  2d,  Loading;  3d,  Mortality;  4th,  Miscellaneous. 

1.  In  arriving  at  the  interest  factor,  it  would  be  proper,  we 
apprehend,  to  compare  the  interest  earnings  of  the  year,  rather  than 
the  receipts,  with  the  mean  assurance  fund,  since  all  the  assets 
should  be  subject  to  interest  except  items  such  as  claims  reported 
but  not  due,  where  the  full  face  value  is  considered,  and  any  other 
non-interest  bearing  items. 

2.  With  respect  to  jirolit-loading.  If  it  be  true  that  new  busi- 
ness well-selected  is  a  benefit  to  the  ct)mpany  procuring  it,  and 
that  the  managers  of  a  cc)m]Kiny  acting  for  the  members  are 
always  ready  to  admit  new  members  as  coj^artners,  it  is  but  fair 
that    the   older   members   should    be    willin>r   to   contribute   to   the 
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initial  expense  out  of  extraneous  profits,  or  from  some  other  source. 
If  it  were  tliought  desirable,  the  amount  of  expense  fairly  charge- 
able to  taking  care  of  the  assets  could  come  out  of  interest  earn- 
ings. It  is  a  matter  of  some  importance  that  interest  earnings  be 
dealt  with  rather  than  interest  receipts,  since  large  sums  may  be 
paid  in  any  given  year  that  do  not  belong  to  the  period  in  question. 
It  is  also  essential  that  profit  or  loss  from  investments  should  be 
distributed  over  a  sufficient  period  to  cover  fluctuations  from  that 
source.  Provision  should  be  made  in  the  reserve  during  the  early 
years,  where  selection  acts  with  greatest  force.  It  is  customary  in 
the  United  States  to  grade  the  contribution  in  the  early  years  of  a 
policy,  to  provide  for  a  portion  of,  or  for  the  whole  of,  the  initial 
expenses  in  excess  of  a  general  expense,  thereby  placing  the  burden 
of  the  greater  portion  of  initial  expense  where  it  belongs. 

3.  One  important  element  of  profit  from  favorable  mortality  is 
obtained  as  a  residuum  after  nearly  all  the  other  elements  are 
approximated.  For  example,  profit  from  surrenders  is  measured 
by  taking  the  difference  between  the  reserve  and  surrender  value, 
on  the  assumption  that  the  members  are  on  par  as  to  health  with 
those  of  the  general  body,  but  experience  gues  to  show  that  they 
are  much  better,  to  what  extent  we  are  not  likely  to  ascertain 
precisely,  until  we  have  annuities  based  on  the  lives  of  those  who 
surrender  for  cash,  as  contradistinguished  from  annuities  based  on 
the  ordinary  experience.  It  is  clear,  however,  that,  if  they  are  a 
superior  class  of  risks,  the  reserve  necessary  to  be  held  is  less 
than  that  required  for  the  ordinary  valuation,  hence  the  profit  from 
this  source  would  be  practically  overstated.  A  different  mortality 
table  or  a  higher  rate  of  interest  might  be  used  to  advantage  as  an 
approximation  for  this  purpose,  if  it  were  thought  desirable. 

If  item  4  cannot  be  fairly  approximated,  item  3  certainly  can- 
not. 

The  Australian  method  of  apportionment  must  be  conceded  to 
be  more  simple  than  that  of  the  Contribution  plan,  but  it  is  much 
inferior  to  the  latter  in  distributing  the  surplus  in  proportion  to  the 
contribution  thereto. 

It  is  pointed  out  by  INIr.  Garment,  that  Mr.  Browne's  plan  of 
analyzing  the  sources  of  profit  before  he  divides  them,  has  much  to 
commend  it,  but  it  has  the  objection  of  approaching  the  Contribu- 
tion plan  ;  in  other  words,  he  means  to  say  that  it  aims  at  greater 
accuracy  at  the  expense  of  additional  labor.  Surely  a  thing  worth 
having  is  worth  doing. 
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Again,  the  diversity  of  opinion  that  exists  in  the  United  States 
concerning  the  assessment  of  expenses  needs  not  trouble  any  one, 
as  we  apprehend  it  is  a  hopeful  feature  in  leading  up  to  a  thorough 
sifting  of  the  question,  that  may  result  in  devising  improved 
methods,  and  it  fortunately  is  not  confined  to  the  United  States. 
The  temptation  to  treat  expenses  as  a  common  percentage  charge 
upon  the  premiums  is  great,  but  there  is  nothing  to  justify  charging 
the  same  percentage  on  a  short  term  endowment  assurance  as  on 
a  whole  life  policy.  With  respect  to  the  normal  cost  of  insurance, 
tables  can  be  computed  once  for  all,  which  calculation  is  greatly 
facilitated  by  the  use  of  the  principle  involved  in  the  ingenious 
formulae  devised  by  Mr.  IMcClintock,  as  the  normal  cost  can  be 
expressed  in  terms  of  the  difference  between  the  initial  reserve 
accumulated  at  interest  for  a  year  and  the  terminal  reserve  for 
same  year,  and  then  by  substitution  the  Contribution  formula  can 
be  easily  adjusted  to  suit  the  conditions  of  either  initial  or  terminal 
reserves,  and  when  the  factor  is  obtained  showing  the  gain  or  loss 
between  experienced  and  expected  mortality,  it  can  be  easily 
applied,  even  when  we  have  no  tables  of  cost  of  insurance.  A  full 
description  of  the  method  is  to  be  found  in  No.  4  of  the  Papers 
and  Transactions  of  the  Actuarial  Society  of  America. 

Mr.  Garment  closes  with  a  table  illustrating  the  Australian 
method  of  tlivision  on  life  and  endowment  assurance.  In  column 
6  is  given  the  cash  allotment  from  all  sources  except  interest  profit 
on  reserve  at  end  of  preceding  year.  It  will  be  observed  that  the 
respective  loading  is  handed  back  with  an  additional  10  per  cent, 
all  round — an  extremely  simple  operation,  but  the  probability  of 
such  a  result  being  reached  from  actual  analysis  of  the  facts  is  too 
remote  for  calculation. 

It  is  quite  unnecessary  to  say  much  about  the  Contribution  plan 
in  this  room,  except,  perhaps,  to  remark  that  the  plan  is  flexible 
and  can  be  adapted  to  the  varying  conditions  of  any  company. 
It  works  in  the  light  of  facts  throughout  the  investigation,  and  the 
method  of  distribution  is  consistent  with  the  mode  in  which  the 
profit  has  arisen.  The  authors  may  well  be  proud  of  the  fact  that 
up  to  date  about  three  hundrotl  and  tifty  millions  have  been 
divided  on  this  plan. 

Mr.  Wright  :  If  there  arc  no  prepared  remarks  I  will  say  a  few 
words.  I  want  to  apologize  to  the  members  of  the  Society  for 
making  these  remarks  offhand.  If  I  hail  tlone  what  1  ought  to 
have  done  and  studied  Mr.    Carment's   very   \alual)!c  paper    earlier 
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than  the  day  before  I  left  home,  I  would  have  prepared  a  written 
criticism. 

I  am  well  known  to  have  a  definite  and  announced  opinion 
on  every  point  touching-  the  assessment  of  expense  and  the  dis- 
tribution of  surplus,  and,  in  this  respect,  I  suppose  I  stand  alone, 
and  you  might,  perhaps,  suppose  that  I  would  radically  differ  from 
the  paper  of  Mr.  Garment,  or  the  method  of  distribution  adopted 
by  the  Australian  Mutual  Provident  Society.  But.  setting  aside  the 
matter  of  incidental  surplus,  which,  to  my  mind,  requires  different 
treatment,  there  is,  I  think,  everything  in  this  plan  of  the  Australian 
Mutual  Provident  Society  that  there  is  in  the  correctly  carried  out 
contributioii  plan,  provided  the  loading  (in  principle)  is  correct. 
If  the  vitality  gain  is  to  be  distrilnited  proportionately,  as  the  con- 
tribution i:)lan  assumes,  unless  there  is  something  different  in  the 
contract  promising  special  consideration  for  policies  likely  to 
exhibit  an  exceptional  death-rate,  and  proportionately  means  in 
uniform  ratio  with  mortuary  assessment,  or  cost  of  insurance,  and 
if  the  expenses  other  than  for  investment  should  be  admitted  to  be 
chargeable  in  proportion  to  the  cost  of  insurance,  the  two  plans 
come  together.     There  is  no  difference. 

I  have  made  a  considerable  effort  with  two  or  three  of  my 
fellow-members  during  the  summer,  who  were  announced  as 
agreeing  with  me  upon  one  or  another  point,  to  see  if  we  could 
not  come  to  entire  agreement  by  correspondence,  but  so  far  I  sup- 
pose I  have  failed,  and,  as  I  said  before,  I  stand,  less  fortunate 
than  Horatius,  upon  the  bridge  between  Rome  (science)  and  the 
unsettled  world,  defending  the  pass  alone. 

Now,  on  the  matter  of  expenses,  not  claiming  special  powers 
of  persuasion,  I  do  not  know  that  I  could  ever  personally  succeed 
in  bringing  about  a  united  opinion,  but  I  think  it  is  fair  to  hold 
my  fellow-members  to  this,  that,  whether  we  agree  or  not,  it  is  a 
shame  not  to  have  an  opinion  of  some  sort.  My  good  old  father 
had  an  inherent  dislike  of  this.  When  he  published  his  little  paper, 
the  Chronotype,   in  Boston,   his  motto  was   "  Neutral  in  Nothing." 

Beyond  what  I  have  now  said,  I  only  mean  to  give  one  or  two 
illustrations  of  unsettled  points  ;  for  one,  of  the  absurdity  of  being 
so  sure  ds  we  are  about  the  mortuary  assessments  and  so  uncertain 
about  the  expense.  Here  Mr.  Garment  says  :  '  The  method  in 
question  is  undoubtedly  much  simpler  than  the  contribution 
method  so  much  followed  by  American  companies,  and,  as  I  have 
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already  stated,  I  believe  it  does  substantial  justice  to  the  various 
members  without  attempting,  as  the  American  plan  professes  to  do, 
to  analyze  into  all  its  component  parts  the  profit  earned  by  each 
policy.  In  this  matter,  as  in  so  many  others  connected  with  our 
business,  we  must  remember  that  life  insurance  is,  after  all,  essen- 
tially a  question  of  averages ;  and  that,  try  as  we  may,  it  is 
impossible  to  allot  to  every  separate  policy  its  precise  share  of 
expenses,  or  its  precise  contribution  to  mortality.  In  order  to 
thoroughly  carry  out  such  a  theory,  it  would,  in  fact,  be  necessary 
to  discriminate  in  the  matter  of  expenses,  not  merely  between  a 
policy  for  one  hundred  pounds  and  one  for  one  thousand  pounds, 
but  also  between  those  for  similar  amounts  but  effected  under 
different  tables,  as  well  as  between  those  which  had  been  effected 
with  or  without  the  intervention  of  a  canvassing  agent." 

Now,  does  Mr.  Garment  really  think  that?  There  is  a  tre- 
mendous difference  between  the  sort  of  analysis  the  American 
contribution  plan  aims  at  and  the  considerations  with  which  this 
passage  closes.  My  own  policy  for  $10,000  came  to  our  company 
without  a  bit  of  solicitation.  I  pay,  perhaps,  an  expense,  all  told, 
of  $75.00  a  year  on  this.  It  never  cost  a  dollar's  worth  of  expense 
to  the  company  for  collections.  Does  he  think  there  should  be 
the  discrimination  he  names  in  my  favor?  Why,  it  is  of  immense 
importance.  Let  him  urge  it  if  he  does.  But  the  truth  is  that  such 
remarks  operate  as  a  sort  of  a  bugaboo  to  delay  unanimity,  and 
that  is  the  only  effect  they  have.  He  does  not  think  the  discrim- 
ination necessary.  He  knows  very  well,  or  on  second  thought 
he  would  perceive,  that  there  comes  in  the  universal  principle  of 
taxation,  mutuality— a  man  pays  accordmg  to  his  interest  or 
means.      Enough  on  that  point. 

Now,  on  the  matter  of  the  vitality  gain.  Some  actuaries  hold 
back  from  agreement  because  it  looks  to  them  as  if  the  vitality 
gain  arose  from  among  new  members  alone,  or  mainly,  and  as  if, 
therefore,  the  vitality  gain  should  not  be  evenly  distributed  pro- 
portionally to  mortuary  risks.  Now,  just  imagine — just  look  that 
case  over  practically  and  imagine  a  man  coming  in  at  the  present 
time,  an  old  man,  a  robust  old  man,  a  remarkably  strong  man  for 
his  age,  like  our  Mr.  Starr.  He  comes  in  and  says  :  "  Your  return 
of  surplus  is  not  as  great  as  it  was  last  year.  What  is  the  trouble  ?  " 
"Well,  rates  of  interest  are  falling.  There  is  not  much  surplus 
interest."  "  Well,"  says  he,  "you  had  a  large  surplus  this  year, 
I  see  ;   you  saved  as  large  a  surplus  this  year  as  last.        "  t)h,  well, 
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that  is  chiefly  vitality  gain.  It  came  from  our  new  members  ;  they 
are  entitled  to  it. "  "  Isn't  this  a  mutual  company  .'  Was  anything 
said  about  that  distinction  when  I  joined.'  Well,  I  suppose  you 
know  your  own  business  and  I  must  take  what  you  give  me.  But 
here  is  Mr.  So  and  So's  policy.  He  came  into  your  company  a 
couple  of  years  ago.  He  is  bedridden.  He  could  not  come  down 
himself,  but  he  would  like  to  take  his  share  of  surplus  in  addi- 
tion to  the  policy.  1  brought  his  receipt  along.  Now,  I  suppose, 
he  being  a  new  member,  you  will  give  it  to  him." 

I  thought  tliat  was  my  last  point,  but  there  is  still  another.  A 
difficulty  seems  to  arise  in  many  minds  about  how  much  is  paid, 
in  one  case  or  another,  in  getting  a  member  of  a  company.  Now, 
if  we  look  that  matter  squarely  in  the  face,  what  has  any  member 
of  a  company  to  do  with  that  ?  It  is  all  an  administrative  matter. 
I  go  to  a  hotel,  hire  my  room  and  ^et  my  meals.  What  does  it 
matter  to  me  what  the  rules  of  the  kitchen  are,  so  long  as  they  are 
economical  and  wholesome  for  their  purpose.-*  I  do  not  expect 
the  food  to  come  to  me  raw  ;  it  comes  to  me  cooked,  prepared. 
Now,  we  must  come  to  an  agreement  upon  these  points,  if  there  is 
ever  to  be  any  approach  to  earning  the  high  compliment  which 
has  been  paid  to  us. 

INIr.  Ryan  :  Mr.  President  and  Gentlemen, — It  is  evident,  from 
the  elaborate  speeches  that  have  been  made,  that  you  expect  from 
the  gentlemen  who  take  part  in  your  discussions  a  degree  of  prep- 
aration which  naturally  places  any  one  who  is  interested  in  the 
subject,  but  who  has  not  had  time  or  materials  at  hand  to  study 
it,  at  considerable  disadvantage.  Nevertheless,  Mr.  President, 
there  are  so  many  important  matters  touched  upon  in  this  paper 
that  I  make  no  apology  for  taking  part  in  your  discussion.  The 
two  chief  subjects  which  Mr.  Garment  has  discussed  in  his  paper 
are,  in  the  first  place,  the  new  contribution  system  for  the  appor- 
tionment of  surplus  ;  and,  secondly,  a  minor  point,  but  still  one  of 
extreme  practical  interest  in  these  days— whether  endowment 
insurances  are  entitled  to  the  same  reversionary  bonuses  as  whole 
life  polices.  Well,  sir,  with  reference  to  the  contribution  plan 
referred  to  by  Mr.  Garment — that,  no  doubt,  sprang  from  the 
American  contribution  plan  to  which  Mr.  Sheppard  Homans  gave 
his  name  -many  years  ago ;  and  we  in  England  owe  it,  as  we 
owe  so  many  other  novel  features,  to  Mr.  Sprague.  The  only 
sensible  difference  between  the  contribution  plan,  as  introduced  by 
Mr.  Sprague,  and  the  earlier  contribution  plan  of  Mr.  Homans,  is 
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that  the  "vitality  gain,"  as  it  has  been  picturesquely  described  by 
Mr.  Wrig-ht  to-day,  is  left  out  of  account  in  the  former,  or  rather  is 
merged  or  fused  with  miscellaneous  profits.  Mr.  Wright  is  per- 
fectly correct  in  saying-  that,  except  in  respect  to  that  item,  the 
contribution  plan  adopted  by  the  American  companies  and  the 
plan  referred  to  by  Mr.  Garment  and  originated  by  Mr.  Sprague 
are  virtually  the  same. 

In  considering  the  operation  of  any  plan  of  distribution,  we  in 
our  country  have  the  habit  of  looking-  to  see  how  the  elements 
work  when  we  alter  our  conditions  of  valuation.  Here  you  live 
in  a  happy  land  of  fixed  valuation  standards  and  you  do  not  have 
to  bother  yourselves  about  the  effect  which  a  decline  of  the  rate  of 
interest  or  the  change  of  mortality  table  may  exercise  on  your 
system  of  distribution  of  profit.  But  in  the  old  country  we  change 
our  basis  of  valuation  pretty  frequently,  and  we  invariably  change 
it  in  the  direction  of  streng-thening  the  reserves  by  employing  a 
lower  rate  of  interest.  Now,  merely  as  a  matter  of  passing  in- 
terest, I  wish  to  point  out  that  it  is  not  altogether  unreasonable  to 
consider  this  vitality  gain  as  a  matter  which  may  fairly  be  included 
among  miscellaneous  profits,  and,  for  this  reason,  if  you  reduce 
your  rate  of  interest,  the  effect  is  to  decrease  the  loading  ;  and  the 
effect  also  is  to  decrease  the  mortality  profit.  You  have  a  S)'^mbol 
in  your  Transactions,  I  notice,  which  we  have  not  in  our  Journal. 
It  is  called  the  cost  of  insurance,  and  is  symbolized  by  A^.  We 
call  it  the  measure  of  the  death  strain.  It  represents  the  amount 
on  which  mortality  can  tell.  If  you  increase  your  reserve  it  follov.'s 
that  you  diminish  the  amount  upon  which  mortality  can  play. 
And,  therefore,  in  chaiiging  your  basis  of  valuation,  both  items 
work  in  the  same  direction.  If  we  found  that  the  effect  of  such  a 
change  in  our  basis  of  valuation  was  to  make  more  mortality 
profit,  and  less  loading  profit,  that  would  be  one  reason  why  we 
should  not  consider  it  safe  to  include  the  vitality  gain  among 
miscellaneous  profits. 

Another  point.  This  contribution  plan  has  only  been  advocated 
in  our  country  since  it  has  become  customary  to  value  at  what  is 
called  a  false  rate  of  interest,  a  rate  of  interest  admittedly  larger 
than  the  earning  power  of  money  at  the  present  time.  Before  this, 
when  companies  valued  at  a  rate  of  interest  which  they  were, 
roughly  speaking,  earning  on  their  funds,  it  was  considered  quite 
fair  to  distribute  the  profits  in  proportion  to  loading,  and  therel'ore, 
by   implication,    it    was   admitted   that    the    mortality   protit    might 
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fairly,  under  those  circumstances,  be  divided  in  proportion 
loading-.  Now,  the  fact  that  you  value  at  a  lower  rate  of  interest 
introduces  into  the  problem  one  new  element,  the  element  of  the 
additional  interest  which  you  make  upon  the  reserve.  But  there 
is  no  necessity  to  introduce  into  the  i)roblem  the  element  of 
vitality  gain  which  remains  in  statu  i\u()  ;  I  therefore  think  we  are 
justified  practically  in  including  the  vitality  gain  among  the  mis- 
cellaneous ]~)rofits,  although  it  may  not  be  in  accord  with  the  most 
scientific  spirit  of  modern  research  to  do  so. 

Well,  sir,  objections  to  the  contribution  system  have  been 
referred  to  by  Mr.  Garment  and  previous  speakers,  but  there  is  one 
practical  objection  which  I  have  not  yet  seen  referred  to  and  to 
which  I  think  some  attention  is  due,  and  that  is  that  the  results 
are  fluctuating,  and  are  not  easily  comprehended  by  the  public. 
If  you  take  the  results  of  the  contribution  plan  as  adopted  by  the 
"Guardian"  (and  in  that  plan  the  greatest  scientific  accuracy  is 
aimed  at),  or  almost  any  other  company,  you  will,  I  think,  find  the 
results  very  mconsistent  and  unsatisfactory,  in  that  they  fluctuate 
in  a  manner  which  certainly  no  member  of  the  ordinary  public 
can  understand.  Now,  in  my  company,  I  have  the  system  which 
the  late  Mr.  Rothery  introduced,  which  is  really  based  on  this  con- 
tribution plan,  and  I  find  that,  taking  any  age  of  entry,  the  rever- 
sionary bonus  moves  up  and  down  with  the  duration  of  the  policy 
in  an  erratic  manner.  I  maintain  that  any  results  of  that  sort, 
although  they  may  spring  from  the  adoption  of  the  most  scientific 
method,  do  not  give  satisfaction  to  the  public.  The  assured,  no 
doubt,  consider  that  as  your  premiums  are  graded  by  age,  and  as 
you  had  the  fixing  of  premiums  and  loading  in  your  own  hands, 
some  attempt  should  be  made  to  make  his  bonuses  consistent  and 
reasonable.  Now,  that  is  a  practical  objection  to  the  contribution 
system  as  carried  out  in  our  country,  and  I  think  that  in  adopting 
that  method  one  really  ought  to  deal  a  little  boldly  with  it  and 
adjust  the  intermediate  results  with  a  free  hand. 

Reference  has  been  made  to  the  system  introduced  by  Mr. 
Rothery  which  I  consider  extremely  ingenious.  That  really  is 
the  first  novel  modification  of  the  contribution  plan  which  we  have 
had  in  our  country  since  Mr.  Sprague  first  introduced  it.  The 
original  device  of  Mr.  Rothery's  method  is  to  represent  the  interest 
profit  as  a  function  of  the  premiums.  He  starts  by  showing  that 
the  reserve  attached  to  any  policy  can  be  represented  by  a  certain 
function    of  the  premiums  paid.     The  excess   interest  multiplied 
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into  that  function  of  tlie  premiums  paid  giv^es  him  an  increasing 
ratio  of  the  annual  premium  which  he  combines  with  the  ordinary 
loading  profit,  representing  a  constant  percentage  of  annual  pre- 
mium. The  method  is  extremely  simple  and  one  of  the  most 
interesting  contributions  to  this  important  question  which  the 
records  of  the  Institute  of  Actuaries  have  contained  for  many  years 
past. 

Now,  in  dealing  with  the  bonuses  on  endowment  insurance 
policies  not  so  much  can  be  said,  because  one  would  need  to  make 
an  elaborate  statistical  research  before  any  results  of  value  could 
be  produced.  But  I  must  say  I  am  a  little  heretical  in  this  matter. 
In  our  country  the  opinion  has  been  freely  expressed  by  men  of 
considerable  eminence,  Mr.  King  and  others,  that  it  is  perfectly 
fair  to  allot  to  endowment  insurance  policies  the  same  reversion- 
ary bonus  as  to  whole  life  policies,  when  the  valuation  is  on  a 
basis  at  least  one  per  cent,  below  the  rate  of  interest  earned  by  the 
funds  ;  and  that  has  been  urged  again  and  again  until  one  almost 
might  say  that  it  has  passed  into  the  realms  of  things  which  no 
one  disputes.  Nevertheless,  I  have  a  lurking  belief  that,  one  of 
these  days,  we  shall  find  out  some  underlying  heresy  in  that 
opinion.  I  do  not  see  how  it  is  possible  for  the  large  profits  which 
arise  by  the  contribution  method,  or  by  the  system  of  compound 
reversionary  bonuses,  to  be  earned  by  endowment  insurance 
policies  within  the  period  within  which  the  insurance  runs.  You 
may  take  the  case  of  a  short  term  endowment  insurance  for  ten 
years.  Do  not  look  at  it  merely  as  a  matter  of  science,  because 
science,  after  all,  requires  to  be  checked  and  verified  by  practical 
common  sense  sometimes,  but  endeavor  to  find  out  from  what 
sources  these  large  profits  can  originate.  I  think  you  will  find  it 
diflicult  to  satisfy  yourself  that  those  profits  have  arisen  from  chan- 
nels which  you  are  able  to  check  and  verify.  There  is  another  very 
curious  commentary.  At  the  same  time  that  people  are  telling  you 
that  it  is  perfectly  fair  that  endowment  policies  shouki  get  the  same 
reversionary  bonus  as  life  policies,  or  larger  bonuses,  as  they  do 
under  the  contribution  system  you  are  face  to  face  with  the  singu- 
lar fact  that  some  companies  have  refused  to  issue  short  term 
endowment  policies,  because  they  do  not  pny.  (Laughter.)  How 
you  are  going  to  square  the  theoretical  opinion  willi  ttuit  |>ractical 
fact  I  do  not  know. 

As  I  said  before,  I  anticipate  that  from  such  experiments  as  the 
.■\ustralian  Mutual  rrovidcnt  is  now  making  and  from  investigations 
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which,  perhaps,  members  of  this  Society  and  our  society  may  in 
the  future  make,  we  shall  get  some  light  on  the  subject,  which  will 
either  justify  us  in  our  doubts  or  confirm  the  opinion  which  we 
now  call  in  question. 

Mr  Wkkjht  :  1  would  like  to  ask  Mr.  Ryan  if  it  is  not  the 
right  thing,  in  considering  the  case  of  an  endowment  policy,  to 
bear  distinctly  in  mind,  in  questioning  whether  it  pays,  whether 
we  do  so  from  the  point  of  view  of  the  amount  of  the  premium, 
or  from  the  point  of  view  of  the  amount  of  the  policy.  Taking 
the  price  at  which  we  usually  sell  policies  for  whole  life  or  very 
long  term  endowments  as  a  measure,  and  the  point  of  view  of  the 
amount  of  the  policy,  I  have  never  been  able  to  see  that  an  endow- 
ment policy  of  less  term  would  not  pay,  even  if  charged  a  lower 
premium  than  we  now  charge. 

Mr.  Ryan  :  I  should  say  that  those  facts  are  facts  which  are  not 
included  in  your  valuations,  and,  therefore,  they  are  facts  which 
you  really  cannot  take  into  account  in  discussing  the  system  of 
distribution. 

Mr.  McClintock  :  The  members  of  our  Society  are  so  accus- 
tomed to  dealing  w^ith  cash  dividends,  while  the  English  actuaries 
are  so  entirely  accustomed  to  dealing  with  reversionary  bonuses, 
that  it  is  not  easy  to  come  to  a  common  understanding  on  the 
subject.  The  English  public  is  accustomed  to  getting  its  dividends 
or  bonuses  in  additions  to  the  amounts  insured  under  their  policies. 
This  forces  the  companies  to  simplify  their  business  to  the  utmost, 
to  confine  their  plans  of  insurance  to  a  comparatively  small  num- 
ber of  plans,  and  makes  them,  as  far  as  possible,  assimilate  every 
other  kind  of  policy  to  the  ordinary  life  policy.  In  this  country, 
on  the  other  hand,  the  public  is  educated  to  take  its  dividends  in 
cash,  and  in  such  amounts  of  cash  upon  the  different  plans  of 
insurance  as  may  be  just  and  equitable,  and  the  actuaries  are  far 
freer  to  proceed  according  to  theoretical  justice  in  the  distribution 
of  surplus.  I  believe  every  one  here  will  agree  with  me  in  that 
respect.  I  am  satisfied  that  no  one  here  would  sanction  for  a 
moment  the  distinction  that  Mr.  Garment  makes  between  life  and 
endowment  policies.  There  are  many  companies  in  this  country 
which  do  not  issue  ordinary  life  policies,  strictly  speaking,  at  all. 
They  issue,  instead  of  them,  policies  which  are  to  mature  at  some 
very  advanced  age,  possibly  as  high  as  eighty  or  seventy-five  or 
seventy,  as  the  case  may  be,  and  those  take  the  place,  for  their 
policy-holders,  of  the  ordinary  life  policies.     Of  course,  they  could 
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not  undertake  to  make  a  distinction  between  their  endowments 
maturing  at  seventy  and  their  endowments  maturing  at  sixty-five 
or  sixty.  Any  just  system  must  apply  equally  to  the  longer  and 
shorter  terms,  and  if  the  system  will  apply  to  endowments  matur- 
ing at  eighty  years  of  age,  it  certainly  must  apply  to  the  ordinary 
life  policy  as  well,  so  that  as  regards  that  portion  of  Mr.  Garment's 
proposition  it  is  certain  that  no  one  in  this  Society  would,  for 
American  purposes,  accept  it  for  a  moment. 

I  agree  with  Mr.  Wright  in  looking  upon  I\Ir.  Sprague's  contri- 
bution plan  as  theoretically  an  entirely  defensible  adjustment, 
which  may  be  regarded  as  coming,  as  a  special  case,  under  the 
contribution  system  of  Messrs.  Homans  and  Fackler.  It  takes 
account  of  vitality  gains  by  making  a  corresponding  charge  for 
expense.  With  that  understanding,  that  Mr.  Sprague's  contribution 
plan  is  identifiable  with  the  original  more  complicated  contribution 
plan  of  this  country,  the  only  question  remaining  for  us  to  consider 
from  the  theoretical  point  of  view  is  whether  Mr.  Sprague's  contri- 
bution plan  can  be  reconciled  with  our  ideas  of  correct  equitable 
distribution,  and  here  again  I  think  Mr.  Wright  has  made  some 
just  remarks.  There  is  no  settled  system  of  assessment  of  expense. 
For  many  years,  ever  since  the  contribution  plan  has  been  adopted, 
has  been  a  serious  drawback  that  there  has  been  no  common 
agreement  as  to  the  proper  mode  of  assessing  expenses  We  know, 
for  instance,  that  in  a  large  company  the  vitality  gain  ranges  from 
year  to  year  with  very  little  variation,  at  perhaps  twenty  per  cent, 
of  the  so-called  cost  of  insurance.  If  Mr.  Sprague  asks  us  what 
objection  we  have  to  making  a  part  of  our  expense  charge  on  each 
policy  equal  to  that  particular  percentage  of  the  cost  of  insurance, 
which  is  represented  by  the  vitality  gain,  the  remainder  of  the 
expense  to  be  charged  otherwise,  I  do  not  know  that  we  could 
prove,  according  to  our  own  principles,  that  that  is  inecjuitable. 

Mr.  Hann  :  I  laid  no  stress  on  it  in  the  paper,  but  1  might  add 
that  closely  associated  with  the  question  of  surplus  must  neces- 
sarily be  the  basis  of  valuation,  the  rates  of  premium  and  the 
method  by  which  they  are  loaded.  Now,  Mr.  Ryan  has  toUl  us 
how,  with  certain  jjremiums,  he  gets  a  bonus  that  varies  as  time 
progresses.  Others  again  have  told  us  that,  by  adopting  the  .same 
system  and  using  premiums  with  proper  loadings,  it  has  worked 
most  satisfactorily  by  yielding  steadily  increasing  bonuses.  Then 
we  come  again  to  the  Australian  method,  and  it  is  sliown  there 
that  the  bonuses  increase  witli  the  age  of  the  policy,  so  that  1  think 
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that  in  making  the  rough  division  of  surplus  into  the  two  parts 
it  depends  very  hirgely  upon  the  way  in  which  these  premiums 
are  headed,  whether  by  a  percentage,  or  partially  by  a  fixed  sum 
and  partially  by  a  percentage,  as  to  how  the  results  will  come  out 
as  time  progresses. 

Mr.  Wrkjht  :  It  seems  to  me  that  this  question  properly  begins 
with  the  premium.  I  have  put  the  following  proposition  to  one  of 
my  fellow-members,  and  would  like  now  to  put  it  to  all  present. 
If  we  can,  by  the  distril)iition  of  surplus,  achieve  equity  in  final 
results,  ought  we  not  to  be  able  to  cast  rates  of  premium  which, 
according  to  the  assumptions  taken  (not  excepting  the  provision 
for  expense),  shall  be  equitable  if  there  is  no  surplus  ?  Since  it  is  a 
fair  assumption  that  the  amount  of  surplus  in  each  particular  may 
vary  all  the  way  from  some  maximum  to  nothing,  it  is  also  proper 
to  suppose  that  there  may  be  no  surplus  of  any  sort  at  one  and  the 
same  time.  We  must  meet  this  case.  Therefore,  in  my  judgment, 
the  premium  is  the  first  thing  to  make  right. 
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reserve  is  impaired.       henry  worthington  smith. 
Page  363,  Papers,  ktc.  No.   ii. 

Mr.  Barker  :  On  examining  the  valuable  paper  submitted  by 
our  esteemed  confrere,  Henry  Worthington  Smith,  on  the  method 
of  dealing  with  life  insurance  companies  in  which  the  reserve  is 
impaired,  we  are  at  once  struck  with  the  broad  ground  it  covers 
as  well  as  the  vital  principles  of  insurance  involved.  The  meas- 
ure or  method  of  determining  the  solvency  of  a  company  is  a 
question  on  which  there  is  much  diversity  of  opinion  even  among 
the  most  learned  and  prominent  actuaries,  but  it  is  a  point  not 
under  discussion  and  we  will  not  dwell  upon  it  here. 

Mr.  Smith  discusses  the  remedies  to  be  adopted  to  rehabilitate 
or  put  upon  its  feet  a  life  insurance  company  impaired  in  its 
reserve  under  an  adopted  standard.  The  first  thing  necessary,  as 
he  suggests,  is  to  put  such  a  company  under  efficient  and  careful 
management.  Then  the  most  important  points  to  be  considered 
are  the^  causes  producing  the  deficiency  in  the  reserve,  and  to 
remove  them  as  far  as  may  be  done,  taking  such  measures  as  are 
necessary  to  preserve  the  insurance  contracts  already  entered  into, 
and  to  furnish  the  insurance  the  company  has  agreed  to  give. 
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Mr.  Smith's  so-called  essentials — viz.,  to  protect  the  fund 
belonging  to  the  policy-holders;  to  maintain  the  premium  income  ; 
to  give  the  largest  amount  of  insurance  during  the  years  when 
most  needed,  and  to  obtain  the  full  recuperative  powers  of  the 
business — are  certainly  comprehensive,  but  to  accomplish  them  all 
a  somewhat  different  mode  of  procedure  from  that  suggested  by 
him  seems  to  us  would  be  desirable  and  necessary. 

First. — A  careful  investigation  of  the  cause  or  causes  of  the 
reserve  deficiency  should  be  made,  and  the  necessary  measures  to 
remedy  the  same  adopted,  which  are  as  follows  : 

{a)  If  due  to  insuilicient  rates  of  premiums,  then  the  insurance 
on  each  ])oHcy  should  be  scaled  down  to  the  amount  the  premium 
would  properly  purchase,  and  this  appears  to  be,  perhaps,  the  only 
case  where  Mr.  Smith's  first  method,  and  that  modified,  should  be 
applied. 

(b)  If  due  to  excessive  expenses  and  unnecessary  expenditures, 
then  cut  off  the  latter,  and  prune  the  expenses  down  sufficiently 
to  bring  them  within  the  margins  of  loading  on  the  premium 
income. 

(c)  If  due  to  unprofitable  investments,  get  rid  of  these  and  re- 
invest the  funds  in  something  safe  and  more  productive. 

(<-/)  If  due  to  excessive  mortality,  try  to  remedy  it  by  securing 
more  new  blood,  new  business  for  the  company,  guarding  more 
carefully  the  selection  of  risks  accepted,  and  endeavoring  to  pre- 
vent the  lapsing  of  policies  and  the  consequent  selection  against 
the  company  by  the  withdrawal  of  good  risks. 

I  am  not  certain,  not  having  given  the  subject  sufficient  thought 
or  investigation,  but  I  believe  some  modification  of  the  Old  Massa- 
chusetts Extension  law,  if  applied  to  lapsing  or  withdrawing 
policies  in  such  a  company  as  we  have  under  consideration, 
would  prove  beneficial  in  keeping  down  the  increased  mortality 
rate  which  appears  always  to  obtain  with  companies  where  public 
confidence  has  been  shaken,  with  consequent  largely  increased 
lapsing  of  policies  and  with  little,  if  any,  new  business  to  be 
secured. 

Second.  —  Having  remedied  these  causes  as  far  as  possible,  we 
may  tind  that  the  impairment  in  the  reserve  no  longer  exists, 
especially  if  it  arose  from  a  deficiency  in  {he  rates  of  premium 
charged.  But  if  an  impairment  still  be  found,  we  should  have 
recourse  to  Mr.  Smith's  second  plan,  or  a  modification  thereof, 
taking  frt)m  each  policy-holder  a  nt)te  (bearing  the  rate  of  interest 


492 

required  by  the  assumptions)  for  his  proportionate  share  of  the 
deficiency  ;  and  should  a  policy-holder  refuse  to  give  the  note 
required  to  make  good  his  reserve,  the  proper  authority  should  be 
vested  in  the  courts  upon  petition  by  the  company,  to  charge  the 
necessary  amount  of  the  deficiency  as  a  lien  against  the  policy  to 
bear  interest  as  above. 

These  things  being  done,  the  company  will  stand  upon  a  sol- 
vent basis  with  a  premium  income  and  reserve  sufficient  to  meet 
all  maturing  liabilities,  and  if  thereafter  properly  managed  and 
the  funds  profitably  invested,  the  liens  against  the  policies  for  the 
old  deficiencies  in  the  reserves  may  be  gradually  diminished,  and 
in  time  entirely  wiped  out  by  surplus  earnings  to  be  credited 
against  them. 

It  is  certain  that  the  vital  principle — in  fact,  the  sole  object — of 
the  incorporation  of  a  life  insurance  company  is  to  furnish  to  its 
insured  members  reliable  insurance  with  certainty  as  to  its  pay- 
ment and  the  fulfillment  of  its  contracts.  For  no  other  purpose, 
and  under  no  other  conditions,  has  such  a  corporation  a  right  to 
exist  and  to  continue  to  do  business.  Therefore,  these  principles 
should  be  our  guide  in  any  attempt  to  rehabilitate  and  place  upon 
its  feet  a  life  insurance  company  with  its  reserve  impaired. 

Mr.  Smith,  himself,  says  there  are  cases  where  his  third  method 
is  not  applicable.  His  second  method,  however,  with  some  modi- 
fications as  described  above — after  the  premium  rates  are  adjusted 
and  made  sutficient — applies,  it  seems,  to  e\'ery  conceivable  case, 
and  as  it  meets  the  requirements  and  objects  of  the  incorporation 
of  the  company;  restores  the  reserve;  increases  the  interest 
receipts  ;  preserves  the  premium  income ;  gives  the  maximum 
amount  of  insurance  the  strength  of  the  company  will  permit,  with 
the  probability  of  having  the  deficiency. in  the  reserve  subsequently 
made  whole  and  the  contracts  restored  unchanged  to  their  original 
terms  and  conditions — it  certainly  seems  to  me  to  be  not  only  the 
most  desirable,  but  by  far  the  best  of  any  method  yet  suggested  to 
preserve  and  restore  the  rights  of  all  parties  concerned  in  the  case 
of  a  company  having  a  deficiency  in  the  reserve. 

Mr.  Hall:  In  the  paper  entitled  "Suggestions  in  Respect  to 
Dealing  with  Companies  in  which  the  Reserve  is  Impaired,"  Mr. 
Smith  first  remarks  that  no  plan  for  reorganization  is  worthy  of 
consideration  which  does  not  include  the  transfer  of  the  manage- 
ment  of  the    company  from    those  who    are    responsible    for   its 
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impairment  to  more  com]3etent  hands.  He  also  suggests  that  the 
capital  stock  should  either  be  canceled  or  its  control  so  placed 
that  the  best  interests  of  the  policy-holders  shall  be  conserved. 

These  rules  are  general,  applicable  alike  to  corporations  of 
whatever  nature,  which  have  committed  any  act  of  bankruptcy  or 
become  insolvent,  and.  therefore,  do  not  call  for  any  comment  in 
relation  to  the  special  characteristics  and  conditions  of  a  life  insur- 
ance company  as  distinguished  from  coiporations  formed  for  other 
purposes. 

Mr.  Smith  then  points  out  the  essential  objects  to  be  pursued  in 
an  effort  to  restore  a  company  to  solvency,  namely  :  (i)  the  pro- 
tection of  the  fund  ;  (2)  the  maintenance  of  the  premium  income  ; 
(3)  the  giving  of  a  maximum  amount  of  insurance  during  the 
years  when  it  is  most  needed;  (4)  the  obtaining,  as  far  as  possible, 
the  full  recuperative  power  of  the  business. 

Mr.  Smith  then  suggests  three  plans,  which  he  presents  in  what 
he  deems  the  inverse  order  of  their  importance.  They  may  be 
briefly  stated  as  follows  : 

a.  The  reduction  of  the  amount  of  outstanding  insurances  to 
an  extent  corresponding  with  the  impairment  of  the  reserve. 

h.  The  acceptance  from  each  policy-holder  of  a  note  to  repre- 
sent the  deficiency  in  the  reserve  as  proportioned  to  his  particular 
policy. 

c.  The  conversion  of  life  policies  into  term  policies,  and  the 
extension  of  the  term  of  endowments. 

Of  the  three  plans  named,  Mr.  Smith  selects  the  third  as  "the 
most  desirable,"  and  the  one  that  "should  always  be  used  when 
it  is  practicable  to  do  so." 

The  first  of  the  above-nanied  j^lans  is  that  which  was  pur- 
sued in  the  attempted  rehabilitation  of  the  Charter  Oak  Life 
Insurance  Company. 

The  second  is  practically  that  which  was  set  forth  in  a  pa]>er 
read  by  Mr.  Sheppard  Homans  before  this  Society  on  April  24th, 
1890,  and  which  had  been  recommended  by  him  to  the  managers 
of  the  Charter  Oak  Life  Insurance  Company  for  adoption,  but 
which  they  failed  to  put  into  effect. 

The  subject  of  winding  up  the  affairs  of  a  life  insurance  ct)m- 
l^any,  or  the  readjustment  of  tlie  claims  against  it,  in  such  a 
manner  as  to  allow  the  business  to  be  continueil,  is  one  that  has 
been   much  discussed  without  an  altogether  satisfactory  solution 
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having  as  yet  been  readied,  and  it  is,  perhaps,  quite  impossible  to 
devise  any  plan  by  which  exact  justice  can  be  meted  out  to  each 
individual  policy-holder.  The  subject  is  one  that  was  much  dis- 
cussed before  the  Institute  of  Actuaries  about  twenty  years  ago, 
and  valuable  contributions  to  the  discussion  were  made  by  Mr. 
T.  B.  Sprague,  Mr.  C.  J.  Bunyon  and  others.  The  confliciing 
opinions  and  decisions  of  Lord  Justice  James  in  Be//'s  case,  Lord 
Cairns  in  Lancas/er's  case  (quoted  in  /.  I.  A.,  Vol.  XVIL,  pp.  2,  3), 
and  Lord  Romilly  in  Holdich's  case  {/.  I.  A.,  Vol.  XVIIL,  p.  34), 
furnished  the  text  for  most  of  those  discussions.  They  related, 
however,  to  the  actual  winding  up  of  a  company  and  the  distribu- 
tion of  its  assets,  and  the  chief  question  under  debate  was  the 
determination  of  the  amount  for  which  policy-holders  should  be 
allowed  to  prove  claims,  and  especially  as  to  whether  or  not  an 
impaired  condition  of  health  should  be  recognized  as  furnishing 
ground  for  the  admission  of  a  greater  claim  by  reason  of  conse- 
quential or  special  damage  resulting  from  breach  of  contract,  than 
would  be  allowed  to  the  holder  of  a  corresponding  contract  whose 
condition  of  health  was  unimpaired.  On  the  one  hand,  it  was 
urged  that  no  more  cognizance  could  be  taken  in  the  winding  up 
of  a  company  of  the  health  of  an  individual  policy-holder  than 
would  be  taken  in  an  ordinary  valuation  of  outstanding  risks  by  a 
company  in  active  operation  ;  and,  on  the  other  hand,  the  special 
case  was  urged  of  a  policy-holder  dying  the  day  before  the  issu- 
ance of  a  winding-up  order,  where  the  beneficiaries  would  be 
entitled  to  prove  a  claim  for  the  full  amount  of  the  policy,  as  con- 
trasted with  a  policy-holder,  who,  being  in  mortal  illness,  might 
die  the  day  after  the  issuance  of  such  order,  but  in  whose  case, 
unless  allowance  were  made  for  impaired  health,  the  admitted 
claim  under  his  policy  would  be  limited  to  the  mere  reserve  upon 
the  policy,  regarded  as  one  of  a  general  class. 

It  will  be  generally  admitted  that  the  most  disastrous  course 
for  the  interests  of  the  policy-holders  in  an  insolvent  company 
would  be  the  conversion  of  its  assets  into  cash,  and  their  distribu- 
tion. Loss  would  inevitably  be  incurred  in  the  disposition  of  the 
assets  under  such  circumstances,  and  in  their  distribution  the 
claimants  would  receive  but  a  small  amount  of  ready  money  in 
lieu  of  a  Valuable  contract  which,  in  the  case  of  many  of  them^ 
could  not  be  replaced.  The  true  course  is,  therefore,  as  Mr.  Smith 
uro-es,  to  secure,  if  possible,  the  continuance  of  the  business  of  the 
company  for  the  benefit  of  the  policy-holders,  just  as  an  insolvent 


495 

railway  may  be  operated  by  a  receiver  for  the  benefit  of  the  bond- 
holders. 

I  have  been  unable  to  concur  in  Mr.  Smith's  view  as  to  which  is 
the  most  desirable  and  the  most  equitable  of  the  three  plans  which 
he  proposes  for  accomplishing-  this  object.  It  is,  in  the  first  place, 
especially  desirable  that  the  settlement  of  the  affairs  of  the  com- 
pany should  be  promptly  and  definitely  effected.  The  conversion 
of  life  policies  into  term  policies,  with  the  further  provision  that  if 
the  improved  condition  of  the  company  should  justify  it,  the  term 
would  be  extended,  introduces  an  element  of  uncertainty.  As  a 
matter  of  practical  operation,  policy-holders  who  had  been  such 
for  a  short  time,  and  were  in  unimpaired  health,  the  continuance 
of  whose  contracts  would  be  specially  valuable  to  the  affairs  of  the 
company,  would  not  be  content  to  pay  premiums  proper  for  whole 
life  policies  with  the  understanding  that  term  insurance  was  all 
that  they  could  obtain. 

But  in  considering  the  equities  between  impaired  and  unim- 
paired lives,  and  the  question  of  special  damage  which  the  former 
may  be  held  to  have  incurred  by  reason  of  the  breach  of  a  contract 
which  they  are  unable  to  have  replaced,  it  will,  I  think,  be  admited 
that  the  whole  burden  of  the  impairment  should  neither  wholly  nor 
chiefly  fall  upon  either  class  ;  but  if  all  policies  were  continued  as 
term  insurances,  the  policies  upon  impaired  lives,  under  which 
claims  might  arise  shortly  after  the  insolvency  of  the  company 
occurred,  would  be  paid  in  full,  and  the  loss  would  fall  upon  those 
who,  by  reason  of  greater  strength  and  longevity,  might  survive 
the  expiration  of  the  term  extension  proposed. 

The  present  value  of  every  policy  or  contract  of  insurance  lies 
partly  in  the  actual  Reserve  or  Sinking  Fund,  and  partly  in  the 
future  premiums  payable  under  the  terms  of  the  contract.  In 
the  case  of  an  insolvent  company,  until  an  act  of  bankruptcy  be 
committed,  the  amount  of  the  future  premiums  payable  to  it  and 
the  conditions  relating  to  their  payment,  remain  unchanged,  except 
that  policy-holders,  anticipating  default  on  the  ]iart  of  the 
company,  may  be  more  likely  to  exercise  their  option  of  dis- 
continuance, thereby  forfeiting  their  contracts.  It  is  the  Reserve 
Fund,  and  not  the  future  premiums,  jiayable  upon  existing  contracts 
of  insurances,  which  has  become  impaired.  It  aj^pears  to  me, 
therefore,  that  the  equities  of  the  case  would  be  more  fully  ob- 
served by  the  creation  of  a  lien  bearing  4  per  cent,  interest  upon 
each  policy,  the  amount  of  such  lien  bearing  tlio  same  jiroportion 
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to  the  total  im]:)airment  that  the  reserve  ui)on  the  [jarticular 
pohcy  bears  to  the  aggreg-ate  reserve.  This  is  the  second  pkm 
proposed  by  Mr.  Smith.  In  this  manner  each  individual  policy- 
holder would  be  subjected  to  a  lien  upon  his  policy  proportioned 
to  his  already  acquired  pecuniary  stake  in  the  company.  And  this 
method  of  apportionment  conforms  to  that  pursued  among  ordinary 
creditors  of  ordinary  insolvent  debtors,  where  the  largest  creditor  is 
necessarily  the  largest  loser.  Each  policy-holder  should  have  the 
option  of  paying  the  interest  upon  the  lien  thus  created  against 
his  policy,  in  cash,  thereby  preventing  an  increase  in  the  amount 
of  the  lien,  but  he  could  not  be  compelled  so  to  pay  it.  Persons 
in  impaired  health,  under  whose  policies  claims  might  arise  shortly 
after  the  occurrence  of  insolvency,  would  have  this  compensation  for 
special  damages  in  contrast  to  the  tirst  plan  mentioned  by  Mr. 
Smith,  and  known  as  the  "scaling"  process:  The  insurance 
upon  their  lives  would  be  paid  subject  only  to  a  reduction  deter- 
mined as  a  proportion  of  the  reserve  upon  the  policy  instead  of 
the  deduction  of  a  similar  proportion  of  the  sum  insured  ;  and  as 
they  would  pay  interest  for  a  shorter  period  than  the  longer-lived, 
they  would  relatively  suffer  less  loss.  This  method  appears  to  me 
most  nearly  to  fit  the  equities  of  the  case,  in  which,  at  best,  equity 
can  be  only  approximately  done,  and  it  does  not  throw  the  burden 
of  the  loss  with  undue  weight  upon  the  impaired  lives,  as  in 
the  case  of  distribution  of  assets,  by  compelling  them  to  accept 
in  cash  a  percentage  upon  the  reserve  upon  their  policies  instead 
of  the  face  value  of  the  insurance,  and  neither  does  it  throw  the 
burden  as  a  penalty  upon  longevity,  as  would  be  possible  under 
the  plan  proposing  to  substitute  term  insurance  for  whole  life 
policies  ;  for  in  this  case  some  of  the  longer-lived  might  survive 
the  term  to  which  their  policies  were  reduced. 

It  must,  however,  be  recognized  that  in  the  case  of  an  insol- 
vent company  it  is  likely  that  impaired  lives  would  be  included  in 
larger  proportion  than  in  an  active  company,  for  the  reason  that 
impending  insolvency  is  generally  foreshadowed,  and  the  acqui- 
sition of  new  lives  for  some  time  immediately  preceding  declared 
insolvency  would  be  small,  while  at  the  same  time  there  would 
be  an  increased  rate  of  withdrawals  of  healthy  lives.  This  fact 
would  be  considered  by  the  experienced  actuary,  and  the  amount 
of  deficiency  to  be  made  up  in  order  to  meet  present  aud  future 
liabilities  determined  accordingly,  with  respect  to  the  actual  con- 
ditions of  the  case. 
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Any  adjustment  of  the  sort  proposed,  should,  in  order  to  be 
successful,  be  done  by  authority,  and  not  be  dependent  upon 
obtaining  the  consent  of,  and  an  obligation  from,  each  policy- 
holder. This  latter,  in  any  case,  would  be  impossible  for  the 
reason  that  in  many  cases  the  owners  of  the  policies— those  in 
whose  favor  the  policies  would  be  written — would  be  found  to  be 
minors,  and  not  competent  to  assume  an  obligation  ;  and  it  is 
difficult  under  any  circumstances  to  obtain  unanimous  consent  to 
any  agreement  among  creditors.  There  will  always  be  some 
who  will  hold  out  in  the  hope  of  being  bought  out  or  paid  in  full. 
The  imposition  of  liens  upon  outstanding  policies,  sufficiently  and 
equitably  to  offset  the  impairment  of  reserve,  should,  therefore,  be 
made  by  order  of  court,  and  this  would  probably  involve  the 
intervention  of  a  receiver,  whose  distinct  duty  it  should  be,  how- 
ever, not  to  destroy  the  company  and  distribute  its  assets  ;  but 
to  attempt  to  restore  it  to  technical,  legal  and  actual  solvency. 

Mr.  McCl[ntock  :  No  company,  so  far  as  I  know,  that  has  been 
publicly  impaired  has  ever  been  restored.  This  idea  of  a  receiver 
carrying  on  a  bankrupt  company  strikes  me  as  about  the  most  hope- 
less project  that  can  be  imagined.  In  this  country  many  small  life 
companies  have  failed,  and  in  most  of  those  cases  efforts  were  made 
to  revive  them  before  it  was  too  lale.  Everything  was  tried.  The 
idea  of  reviving  a  concern  which  is  notoriously  and  publicly  running 
wrong  is  practically  an  impossibility,  though  it  is,  of  course,  a  bare 
possibility  that  people  of  rare  capacity  could  infuse  sufficient  public 
confidence  in  the  prosperity  of  the  organization  to  keep  it  alive  ; 
because  everything  depends  on  public  confidence.  That  is  the 
one  and  only  thing  which  enables  a  life  insurance  company  to  live. 
If  this  project  were  put  into  law,  so  that  as  soon  as  companies 
were  running  badly  the  courts  could  appoint  receivers  who  would 
thereupon  charge  liabilities  against  policy-holders,  and  especially 
since  the  courts  frequently  appoint  one  of  the  officers  of  a  dying 
company  as  a  receiver,  it  almost  seems  as  if  the  best  safeguard  the 
companies  have  would  be  thrown  away.  That  safeguard  is  the 
public  condemnation  of  inefficient  and  unworthy  officers.  If  such 
a  set  of  officers  know  that  as  soon  as  they  fail  entirely  the  courts 
will  relieve  them  and  put  them  in  charge  again,  one  great  safe- 
guard is  taken  away. 

Mk.  Harvey  :  In  1873  the  St.  Louis  Mutual,  with  assets  of  about 
$7,000,000,  was  found  im]iaired.  A  jiublic-spirited  company,  having 
about  ten  per  cent,  of  those  assets,  a  little  lower  ilown  the  street,  said. 
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"Wc  have  $500,000  capital.  We  will  put  u])  $500,000  more  of 
capital,  and  we  will  take  the  St.  Louis  Mutual  in."  They  put  up 
the  half-million  dollars  t(j  save  the  St.  Louis  Mutual,  Init  it  was 
not  saved.  It  was  only  four  years  after  when  the  inevitable 
receiver  had  to  be  appointed.  I'he  catastrophe  was  stop-gapped 
for  perhaps  a  year  or  two.  Rut  the  knowledge  that  the  company 
was  impaired,  the  knowledge  that  it  got  into  difHculties  and  was 
involved  in  some  litigation,  and  a  story  which  had  spread  abroad 
about  the  misuse  of  the  company's  funds  in  ])uilding  a  private 
residence  for  the  president  of  the  company,  had  had  an  effect,  and 
the  good  lives  got  out  and  the  bad  lives  stayed  in,  so  that  in  the 
last  year  of  the  history  of  the  combination,  taking  the  Life  Associa- 
tion in  with  it,  as  one  of  the  combination  after  this  reinsurance,  the 
actual  death  loss  was  275  per  cent,  of  the  table  rate. 

Mr.  Macaulay  :  Experience  has  shown  us  that,  on  this  continent 
at  least,  a  life  company  which  has  once  fallen  into  bad  repute 
financially,  and  whose  position  has  become  impaired,  has  no  longer 
any  hope  for  a  separate  existence.  A  life  assurance  company  can- 
not exist  without  public  confidence,  and  as  soon  as  it  loses  that 
confidence  it  may  as  well  look  the  matter  in  the  face  and  realize 
that  its  days  are  numbered.  I  think  we  will  all  agree  on  that. 
I  think  we  will  also  agree  that  it  is  impracticable  to  continue 
the  existence  of  such  a  company  under  the  management  of  a 
receiver,  or  even  to  reconstruct  it  under  new  officers.  Public  con- 
fidence would  be  entirely  lost  when  it  became  known  that  the 
otScer  in  charge  of  the  company  had  been  appointed  by  the  court. 
What  then  are  we  to  do?  Although  these  alternatives  must  be 
dismissed,  I  do  not  think  that  it  follows  that  this  discussion  is 
unpractical  and  valueless,  because  the  fact  remains  that  companies 
will  become  impaired  and  that  something  must  be  done  with  them. 
We  have  to  face  the  question.  I  am  hardly  prepared  to  admit  that 
all  the  proposed  remedies  are  useless.  What  are  we  to  do  when 
brought  face  to  face  with  the  question  of  dealing  with  a  company 
which  has  become  impaired  ?  I  think  we  are  all  of  the  opinion  that 
to  realize  on  the  assets,  as  has  been  done  in  so  many  cases,  and  dis- 
tribute a  dividend  in  proportion  to  the  reserves,  is  a  very  expensive, 
inequitable  and  inexpedient  way  of  winding  up.  Turning  now 
to  the  three  methods  proposed  by  Mr.  Smith,  I  am  sorry  that  I  do 
not  agree  with  his  opinion  as  to  their  respective  merits.  I  would 
rather  reverse  the  order  and  consider  the  third  suggestion  as  the 
least  important.     As  has  been  already  pointed  out,  to  change  the 
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contracts  from  life  or  endowment  policies  into  term  assurances 
would  be  a  radical  alteration  and  would  have  the  effect  of  allowing 
those  persons  who  are  in  bad  health,  and  who  have  the  greatest 
stake  in  the  institution,  to  escape  entirely  from  any  contribution 
towards  the  deficiency  in  the  funds,  and  of  making  the  entire  loss 
fall  on  those  who  live  long.  Such  a  discrimination  would  be 
eminently  unfair. 

The  second  method,  that  of  imposing  a  lien  on  every  policy 
equivalent  to  its  share  in  the  deficiency  in  the  assets,  is  hardly 
likely,  as  Mr.  Harvey  has  pointed  out,  to  prove  a  sufficient  remedy, 
because  the  mortality  will,  in  the  future,  probably  run  up  beyond 
normal  rates.  The  company  would  thus  almost  certainly  get  into 
difficulty  again.  It,  moreover,  has  also  an  element  of  unfairness 
in  it.  It  divides  the  loss  strictly  upon  the  basis  of  the  technical 
or  legal  reserve.  While  we  value  policies  of  companies  as  wholes 
on  that  basis,  I  think  it  is  clear  that  the  individual  reserves  are  not 
always  the  correct  measure  of  the  interests  of  the  individual  policy- 
holders. One  man  may  have  fallen  into  bad  health,  while  another 
of  the  same  age,  having  a  policy  of  the  same  amount  and  kind, 
and  taken  out  at  the  same  date,  may  be  in  robust  health.  The 
interests  of  these  two  people  are  not  at  all  identical.  Suppose  that 
the  assurance  be  in  each  case  $i,ooo,  with  a  technical  reserve 
of  $100.  The  one  may  be  in  the  last  stages  of  consumption,  and 
have  therefore  practically  an  interest  in  the  company  to  the  extent  of 
the  full  $1,000,  although  his  reserve  is  only  $ioo.  On  the  other 
hand,  the  interest  of  the  other  may  be  only  $75  instead  of  $100,  be- 
cause he  is  in  unusually  good  health  and  likely  to  live  beyond  the 
average,  of  those  at  his  age.  Now,  the  ideal  distribution  of  any  defi- 
ciency is  to  assess  that  deficiency  in  proportion  to  the  real  interest 
each  person  has  in  the  company,  and  it  seems  to  me  that  the  first 
method,  which  Mr.  Smith  values  least  highly,  is  really  the  most 
equitable — that  of  scaling  down  all  the  contracts  on  some  basis  to 
be  arrived  at.  This  plan  distributes  the  loss  over  both  good  and 
bad  lives,  and  makes  all  contribute  in  proportion  to  their  real 
interest  in  the  company.  It  does  not  assume  that  all  the  lives  are 
of  equal  quality  as  any  distribution  on  the  basis  of  the  reserves 
does.  But  how  shall  such  an  arrangement  be  carried  out.-*  I 
think  it  must  be  done  by  putting  the  business  into  new  hands 
altogether  ;  in  other  words,  by  reassuring  it  on  such  terms  as  can 
be  arranged  in  some  large  and  strong  company.  As  soon  as  the 
rearrangement  and  reassurance  are   completed   the  policy-hoKlers 
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will  realize  that  while  the  old  company  is  dead,  they  can  now 
look  to  a  new  and  strong-  company  by  which  their  policies  are 
now  substantially  guaranteed.  This  will  give  them  the  fresh  con- 
fidence, which  is  so  necessary.  The  new  company  must,  of  course, 
expect  a  heavy  mortality  among  the  policies  taken  over,  but 
that  can  readily  be  provided  for  in  advance  by  taking  a  proper 
table  of  mortality  for  the  calculation  of  the  reserves  at  the  time  of 
the  reassurance.  This  system,  I  believe,  has  been  employed  in 
England.  If  I  remember  aright,  the  Briton  Medical  and  General 
was  reassured  by  The  Sun  Life  of  England,  on  these  terms,  and 
there  have  also  been  some  other  instances.  I  believe  this  is  the 
only  satisfactory  solution  of  the  sad  problem.  I  do  not  say  that 
the  method  is  perfect,  but  until  we  know  a  better  let  us  advocate 
the  one  which  we  believe  to  be  the  best. 

Mr.  Ryan  :  I  did  not  quite  understand  the  point  Mr.  Macaulay 
endeavored  to  make  as  regards  the  reserves  forming  a  suitable 
measure  for  the  scaling  down  of  policies  in  an  insolvent  office.  I 
think  he  laid  it  down  as  a  general  proposition  that  it  was  unwise, 
in  rearranging  an  insolvent  company,  to  proceed  on  the  basis  of 
reserves.  Then  he  proceeded,  it  seems  to  me,  to  state  that  the 
first  method  to  which  Mr.  Smith  has  called  our  attention  was 
the  best  one,  and  fairly  well  met  the  requirements  of  the  case. 
But,  surely,  Mr.  Smith's  first  method  directly  involves  the  reserve 
values,  and  distributes  the  loss  which  has  occurred  among  the 
policy-holders  in  strict  proportion  to  the  reserves.  It  seems  to  me 
that  that  is  essentially  so. 

Mr.  Hann  :  It  is  almost  like  hoping  against  hope  to  expect 
that  a  company  that  has  got  into  disgrace  will  have  any  chance 
of  ever  raising  its  head  again.  If  it  once  is  officially  declared  to 
be  insolvent,  the  very  first  question  that  comes  up  with  a  policy- 
holder is,  "  What  are  the  best  terms  upon  which  I  can  get  out.?" 
He  always  comes  in  and  asks  the  question,  "What  is  the  cash 
value.?  "  or,  if  he  cannot  get  that,  "What  paid-up  policy  am  I  en- 
titled to  ? "  And  then  he  begins  to  figure  out  this  way  :  "  The 
difference  between  my  insurance  and  that  paid-up  policy  is  so 
much.  The  premium  on  this  new  policy  at  my  present  age  is 
so  much — a  little  more  than  I  pay  now.  I  will  go  to  the  other 
company  in  preference  to  remaining  where  I  am." 

Mr.  *Lee  :  I  think  it  would  make  a  great  difference  as  to  how 
the  impairment  of  the  reserve  arose.  If  a  stock  company,  charg- 
ing a  low  rate  of  premium,  became  impaired,  it  might  be  a  difficult 
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matter  for  the  company  to  recuperate.  But  if,  through  unfortunate 
investments,  a  company  charging  full  mutual  rates,  such  as  are 
charged  in  this  country  at  the  present  time,  became  impaired,  say 
twenty-five  or  thirty  percent.,  by  a  net  valuation,  1  do  not  believe- 
that  our  English  brethren  would  call  that  company  insolvent, 
taking  it  on  a  fair  business  valuation  with  a  proper  allowance  for 
expenses.  Commercially  speaking,  the  company  would  not  be 
impaired,  and  I  believe  that  such  a  company,  if  it  were  not 
hampered  by  surrender  values  in  its  contracts,  but  were  allowed 
to  make  such  a  surrender  charge  as  the  cases  would  justify,  so 
that  it  could  hold  its  policy-holders,  if  it  were  allowed  to  make  a 
deterrent  surrender  charge  to  those  who  wished  to  withdraw, 
then  it  could  keep  enough  lives  on  its  books  to  go  ahead  and 
iultiU  every  contract,  provided  it  resorted  to  the  simple  process  of 
having  each  policy-holder  give  a  note  for  the  deticiency  in  his 
reserve  at  the  same  rate  of  interest.  I  do  not  see  any  reason 
why  it  could  not  fulfill  all  its  contracts.  We  know  that  under 
efificient  management,  under  our  present  rates,  all  the  companies 
return  dividends  averaging  from  twenty  to  twenty-five  per  cent, 
every  year,  and  by  passing  dividends,  under  an  honest  manage- 
ment and  reduction  of  expenses,  a  company  which  was  impaired 
twenty-five  per  cent,  would  not  take  two  years  to  become  tech- 
nically solvent  again  under  a  net  valuation. 

Mr.  Jones  :  Perhaps  Mr.  McClintock  could  give  us  some  in- 
formation concerning  the  Minnesota  Mutual  that  would  lie  of 
interest  in  this  connection. 

Mr.  McClintock  :  I  do  know  about  that  case,  because  I  had 
charge  of  it.  My  company,  the  Northwestern,  at  that  time,  re- 
insured this  Minnesota  Mutual  Life  Insurance  Company.  It  did 
so  to  the  entire  satisfaction  of  every  policy-holder  of  the  reinsured 
company.  It  began  by  giving  each  policy-holder  a  somewhat 
larger  dividend  annually  than  he  was  getting  before,  and  if  any 
other  reinsurance  can  be  effected  on  those  terms  it  will  be  equally 
successful.  One  reason  why  that  reinsurance  was  successful  was 
because  the  company  had  never  been  denounced  by  anybody  to 
the  policy-holders  as  even  in  the  least  degree  open  to  suspicion. 
The  company  held  the  full  legal  reserve  of  its  ttwn  state  and  a 
considerable  surplus,  botii  of  which  were  made  over  to  the  re- 
insuring company  without  commission  to  any  one,  without  expense 
in  any  form,  and  the  whole  was  ajiplied  to  the  benefit  of  the 
policy-holders  of  the  renisured  company. 


Mk.  IIakvey:  I  wish  to  say  in  this  connection  that  tlie  very- 
question  under  discussion  had  attention  in  our  State  in  1879, 
after  the  abominable  transactions  which  were  alluded  to  a  while 
ago.  In  1879  our  Legislature,  thinking  that  people  were  not  com- 
petent to  make  contracts  for  themselves,  stuck  a  non-forfeiture 
provision  into  the  law  requiring  that  seventy-five  per  cent,  of  the 
four  and  one-half  per  cent,  reserve  should  be  applied  to  extending 
the  policies.  I  happened  to  be  around  the  State  Department  at 
that  time  and  a  good  deal  around  the  Legislature,  and  I  am  happy 
to  say  that  I  had  this  other  question  in  mind,  so  that  we  have  a 
provision  in  our  law  that  when  the  solvency  of  a  company  is  in 
question  the  net  premium  valuation  system  shall  be  abandoned 
and  we  shall  apply  something  of  the  nature  of  a  gross  valuation 
before  determining  the  question  of  condition.  In  this  matter  of 
how  to  deal  with  a  company,  there  is  one  element  that  seems  lost 
sight  of,  and  that  is  how  to  dispose  of  the  people  who  have  existing 
contracts  and  who  are  unwilling  to  give  them  up  or  submit  to  a 
change  of  contract.  A  little  instance  of  that  we  had  at  home. 
Although  the  company  was  not  insolvent,  the  DeSoto  Mutual, 
without  relinquishing  its  corporate  existence,  reinsured  its  contracts 
in  the  Republic  of  Chicago  ;  all  but  thirteen  policies.  The  holders 
of  those  policies  would  not  let  go,  and  they  did  not  let  go,  and  the 
deposit  in  the  State  Department  had  to  be  held  until  those  policies 
were  disposed  of.  After  a  while,  when  the  trouble  came  to  the 
rest  of  the  companies,  the  court  took  hold  of  the  matter,  a  receiver 
for  the  DeSoto  was  appointed,  and  before  those  thirteen  fellows 
were  gotten  rid  of,  the  reserve  upon  them  being  $3,450,  it  cost 
1 1 7, 000  to  dispose  of  those  thirteen  men.  What  to  do  with 
obstinate  policy-holders,  in  trying  to  deal  with  a  company  which 
has  gone  into  a  condition  of  insolvency,  is  a  question  of  a  great 
deal  of  importance. 

Mr.  M.acaulay  :  I  rather  think  that  the  term  "scaling  down 
process  "  as  used  by  us  is  understood  to  mean  a  uniform  scaling 
dovi'n  of  both  sum  assured  and  premium.  Thus,  if  a  company's 
assets  are  only  two-thirds  of  its  liabilities,  the  idea  is  to  scale 
down  the  assurances  under  its  policies  to  two-thirds,  and  the 
premiums  to  two-thirds,  and  the  reserves  also  consequently  to  two- 
thirds.  But  in  England,  Mr.  Ryan  has  just  been  explaining  to  me, 
this  is  not  the  custom  followed.  There  a  sliding  scale  is  employed, 
based  on  the  reserves,  by  which  the  reduction  is  least  in  the  case 
of  recent  policies  and  greatest  in  the  case  of  old  policies.  In  Eng- 
land, moreover,  the  premium  is  not  reduced  or  changed. 
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Mr.  Haxx  :  The  New  York  law  has,  I  think,  something  about 
premiums.  If  the  premiums  are  insufficient,  special  valuations  can 
be  made  at  the  discretion  of  the  Superintendent. 

Mr.  Macaulay  :  Many  States  have  that.  The  Canadian  in- 
surance law  has  some  provisions  that  would  be  found  interesting 
in  this  connection.  In  a  case  in  which  our  own  company  re- 
insured lately  the  provisions  of  the  law  applied  perfectly,  and  the 
law  worked  without  friction  and  without  more  than  fifty  dollars 
expense. 

Mr.  Lee  :  Mr.  INIcCHntock  told  us  that  the  reinsurance  of  the 
Minnesota  Mutual  was  perfectly  satisfactory  to  the  policy-holders. 
I  wanted  to  ask  if  it  turned  out  in  the  end  perfectly  satisfactory  to 
the  company  that  reinsured. 

Mr.  Crawford  :  The  Minnesota  Mutual  risks  reinsured  by  the 
Northwestern  proved  to  be  exceptional,  as  far  as  mortality  was 
concerned,  and  as  to  persistency,  the  holders  of  the  policies  show 
no  signs  of  lapsing. 

Mr.  Fackler  :  In  regard  to  Mr.  Macaulay's  remarks,  he  quoted 
Mr.  Ryan,  and  I  wish  that  when  there  is  opportunity  Mr.  Ryan 
would  give  us  a  sketch  of  the  method  of  scaling  down  that  prevails 
in  England. 

Mr.  Ryan  :  I  should  be  very  happy,  indeed.  This  method  has 
been  adopted  in  our  country  on  two  or  three  occasions.  In  fact, 
I  thought  reference  was  made  to  it  in  this  paper  in  the  first  of  the 
three  methods  of  dealing  with  insolvent  companies  mentioned  by 
the  author.  The  way  in  which  the  scaling  down  is  done  is  that  to 
consider  the  reserve  attaching  to  each  policy  to  be  the  measure  of 
the  distribution  of  the  assets  of  the  company.  Let  me  make 
myself  clearly  understood.  There  are  two  factors  which  enter  into 
the  new  sum  assured  under  any  particular  policy.  First,  the 
premium  which  the  man  is  paying  and  which  he  will  continue  to 
pay  without  alteration  ;  and,  second,  the  reserve  value  with 
which  he  is  credited. 

For  instance,  we  will  assume  that  the  premium  which  the  man 
is  now  paying  would  support  a  sum  assured  of  one-half  his  present 
policy,  and  the  reserve  would  support  the  remaining  half.  Then, 
having  made  a  valuation  on  a  suitable  basis,  the  total  liabilities 
under  the  i)()licies  are  c<)mi)arL'd  with  the  assets  in  h;ind.  Assume 
that  the  company  is  insolvent  to  the  extent  of  onc-c]uarter  of  its 
liabilities,  then  it  is  clear  that  the  amount  of  policy  which  the 
reserve  so  diniinishcil   will  purchase  (as  a  single  premium)   has  to 
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be  added  to  the  amount  of  i)olicy  which  tlie  continued  premium  at 
the  man's  present  age  will  provide,  and  so  you  get  the  amount  of 
scaled-down  policy.  Of  course,  as  regards  the  amount  of  policy 
which  the  premium  will  provide,  that  is  a  very  simple  matter. 
Then  you  have  got  to  diminish  the  latter  moiety  of  the  policy 
moneys  in  proportion  to  the  deficiency  in  the  assets. 

Mr.  Fackler  :  That  is  perfectly  clear.  That  shows  how  the 
newest  policies  will  be  less  scaled  down  and  the  older  policies 
more  scaled  down.  The  result  would  be,  I  should  judge,  to  rather 
discourage  the  new  policies  from  lapsing,  and  in  the  case  of  the 
old  policies,  the  large  reserve  already  in  hand  would  tend  to  keep 
them  in  force. 

Mr.  Ryan  :  Yes,  sir. 

Mr.  McClintock  :  What  is  the  beginning  of  this  process.'  When 
is  a  company  in  England  agreed  to  be  insolvent  ? 

Mr.  Ryan  :  The  answer  to  that  question  is  this — that  under  our 
Act  of  Parliament  any  policy-holder  or  shareholder  mayfpresent  a 
petition  to  the  Court  to  have  a  life  office  wound  up  on  the  ground 
of  insolvency,  and  the  Court  will  hear  him,  provided  reasonable 
security  is  given  for  costs.  If  the  petition  is  not  frivolous,  the 
Court  may  determine  whether  the  company  is  insolvent.  The 
question  is  argued  before  the  Court  and  some  scheme  determined 
upon. 

Mr.  McClintock  :  My  question  amounted  to  this — what  rule 
does  the  Court  go  by  in  deciding.? 

Mr.  Ryan  :  There  is  no  fixed  rule.  But  in  the  Insurance  Com- 
panies Act  of  1872  they  had  a  rule  that  the  basis  of  valuation  was 
to  be  the  Seventeen  Offices  Experience,  net  premium  valuation,  at 
four  per  cent,  interest.  But  then,  oddly  enough,  that  was  not  to 
determine  its  insolvency,  but  to  serve  as  the  measure  of  the  distri- 
bution of  the  assets  afterwards.  In  no  case,  however,  has  that 
provision  in  the  Act  of  Parliament  been  strictly  followed. 

Mr.  McClintock  :  Can  you  recollect  any  particular  case  decided 
by  the  Court  of  Chancery  as  to  the  criterion  which  it  followed  in 
deciding  whether  a  company  was  or  was  not  insolvent.'' 

Mr.  Ryan  :  When  the  question  of  insolvency  is  raised,  the  Court 
has  evidence  by  way  of  affidavits  from  actuaries  who  are  prepared 
to  be  calt.ed,  if  necessary,  and  to  certify  that  the  company  is  in- 
solvent. On  the  other  hand,  there  would  be  representatives  of  the 
company  who,  if  they  dispute  its  insolvency,[will  be  provided  with 
affidavits  showing  that  the  company  is  not  insolvent. 
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Mr.  JMcClintock  :  Then  it  is  purely  a  question  of  expert  testi- 
mony ? 

Mr.  Ryan  :  It  is  purely  a  question  of  expert  testimony.  The 
Court  will  also  consider  the  scheme  put  forward  by  the  actuaries 
for  the  rearrangement  of  the  company. 

Mr.  McClintock  :  Suppose  you  were  called  upon  as  an  expert 
to  give  your  affidavit  on  one  side  or  the  other,  where  would  you 
draw  the  line  ? 

Mr.  Ryan  :  I  think  I  should  fix  in  my  own  mind,  as  the  outside 
limit  of  solvency,  a  valuation  by  the  H^'  4  per  cent,  table,  with 
12^  per  cent,  off  the  gross  premiums,  and  all  negative  values 
excluded. 

Mr.  Fackler  :  Has  the  Court  ever  ordered  a  commission  of 
actuaries  or  experts  to  determine  the  condition  of  a  company  that 
you  know  of.? 

Mr.  Ryan  :  Never,  to  my  knowledge. 

Mr.  Smith  :  I  had  no  idea  when  I  brought  this  question  up  at 
the  last  session  that  it  would  lead  to  such  an  extended  discussion. 
I  have  had  the  fortune,  during  several  years  of  my  life,  to  be 
associated  with  companies  which  were  apparently  on  their  last  legs. 
I  have  been  casting  around  not  only  to  see  how  a  company  could 
get  out  of  its  ditflculties,  but  also  do  that  which  would  be  the 
very  best  thing  for  the  policy-holders  taken  as  a  body.  The 
question  is  simply  as  to  how  we  can  afford  the  fullest  protection 
to  existing  policy-holders.  That  is  the  whole  question — no  other 
issue  should  be  raised.  It  is  only  by  a  rare  chance,  with  a  good 
man  at  the  helm,  that  the  company  can  be  rehabilitated.  It  will 
gain  as  much  in  public  confidence  by  having  intelligent  and  trust- 
worthy men  placed  in  charge  of  it  as  by  gain  in  its  linancial  condi- 
tion.     The  two  things  should  go  hand  in  hand. 

The  company  being  placed  in  charge  of  honest,  competent 
men.  As  we  have  already  said,  the  first  thing  to  be  done  is  to 
determine  as  to  the  very  best  course  which  can  be  adopted  to 
protect  the  entire  interest.  And  here  I  take  issue  with  some  of  the 
gentlemen  who  have  already  spoken.  Every  company  is  made 
up  of  good  lives  and  bad  lives.  We  cannot  separate  them.  When 
they  were  taken  into  the  company,  it  was  upon  the  assumption 
that  they  all  were  of  the  same  average  quality.  As  a  matter  of 
fact,  the  risks  at  the  start  were  far  from  being  alike.  If  you  umler- 
take  to  separate  the  risks  into  classes,  you  will  be  compelled  to 
take  up  questions  of  heredity,  the  influence  of  sanitary  conditions. 
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occujiation,  personal  liabits,  and  many  other  things,  and  to  consider 
them.  That  is  simply  an  impossible  thing  to  do.  We  must  go 
back  to  the  original  proposition  of  average  cjuality.  That  was 
the  assumption  on  the  start,  and  that  is  the  assumption  which 
must  be  maintained  all  the  way  through.  You  never,  in  endorsing 
a  surrender  value  at  the  time  of  issue  of  the  policy,  undertake  to 
make  the  amount  depend  upon  either  the  present  physical  condi- 
tion or  the  future  health  of  the  policy-holder.  If  you  take  any 
other  view  than  that  of  the  average  quality,  all  the  conditions 
which  can  affect  a  risk  must  be  taken  into  consideration  on  the 
start  and  a  premium  fixed  accordingly — a  proposition  which  would 
only  be  laughed  at  for  its  absurdity. 

It  seems  to  me  that  one  thing  which  should  be  considered  is 
as  to  what  period  in  life  the  average  man  will  most  need  insur- 
ance, and  you  see  that  this  is  a  question  of  averages  all  the 
way  through.  Most  men  need  insurance  now  and  in  the  im- 
mediate future.  A  man's  family  is  here  to-day — is  growing  up. 
He  wants  protection  now.  He  needs  insurance  during  the  money- 
earning  period  of  his  life  more  than  at  any  other  time.  Now,  the 
plan  which  I  have  most  strenuously  advocated,  the  reducing  of  life 
policies  to  term  policies  and  endowment  policies  to  endowment 
policies  for  a  longer  term,  keeping  up  the  full  amounts  of  insurance 
named  in  his  policy  as  well  as  the  full  annual  premiums,  gives  the 
family  the  protection  which  insurance  affords  during  the  longest 
practicable  period.  Find  out  what  portion  of  the  reserve  belongs 
to  each  individual  policy  and  apportion  it  to  fix  the  period  of  the 
term  and  the  endowment  policies  as  I  have  suggested.  Neither  of 
the  plans  named  would  cut  down  the  amount  of  the  insurance. 
In  the  second  place  there  is  another  thing  to  be  considered.  It  is 
this.  We  know  that  the  mortality  will  be  greater  in  such  a  com- 
pany by  and  by  than  now.  There  will  not  be  an  influx  of  new 
blood,  and  the  chances  are  that  the  good  lives  will  withdraw. 
You  will  maintain,  by  the  plan  which  I  suggest,  full  life  and 
endowment  premiums  on  the  policies  as  modified.  You  have  got 
a  larger  provision  in  case  there  is  an  increase  in  the  loss  rate 
than  you  would  otherwise  have.  Now  this  question  comes  up. 
Is  it  not  better  with  that  large  premium  to  give  a  man  the  full 
amount  of  insurance,  and  give  him  the  security  which  the  high 
rate  affords,  than  to  cut  that  premium  down  and  scale  the  risk, 
or  keep  the  risk  as  written  and  take  a  note  for  the  shortage  ? 
You  must  remember  in  this  connection    that   the  amount  of  the 
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note,  and  any  unpaid  interest,  must  be  deducted  from  the  face  of 
the  policy  at  maturity.  This  will  introduce  an  element  of  dissatis- 
faction. Taking  everything  into  consideration,  that  the  higher 
rates  of  premium,  the  term  policy  or  the  endowment  policy  with 
an  extended  term,  will  conserv'e  the  best  interests  of  the  greatest 
number  of  the  policy-holders.  We  understand  that  there  are  gross 
apparent  inequities  staring  us  in  the  face.  Can  we  consider, 
as  my  friend  from  Baltimore  suggests,  that  this  man  is  a  good  risk 
to-day  and  that  one  a  bad  risk  ?  I  do  not  think  it  is  right  to  take 
such  facts  into  consideration,  because  the  whole  business  must,  as 
we  have  already  said,  be  subject  to  the  law  of  average.  Every 
man  must  take  his  chances.  By  considering  the  practice  of 
seriatim  valuations  as  required  by  the  insurance  laws  of  the  several 
States,  the  American  underwriters  have  come  to  disassociate  the 
individual  policy-holder  from  the  great  mass  of  policy-holders. 
In  doing  this  they  have  lost  sight  of  the  proper  application  of  the 
law  of  which  I  have  spoken.  We  can  also  understand  how,  by 
increasing  the  length  of  the  endowment  terms,  you  can  make  it 
possible  in  many  cases  to  carry  out  the  provisions  of  the  original 
contract.  Many  things  have  been  said  lo-day  which  do  not  bear 
upon  the  question.  The  discussion  has  taken  a  wide  range,  but 
on  the  whole  it  has  been  extremely  interesting  and  profitable  and 
full  of  suggestions.  I  have  gained  much  information  from  it.  I 
am  glad  that  I  introduced  the  paper.  I  am  also  very  glad  that 
some  of  the  gentlemen  did  not  agree  with  me,  for  the  discussion, 
which  such  differences  of  opinion  have  engendered,  has  brought  out 
new  lines  of  thought.  But,  as  I  said  previously,  I  believe  that 
the  third  method  which  1  mentioned  will  do  the  most  for  the 
members  as  a  whole,  and  that  is  the  plan  which  should  be  adopted 
whenever  it  is  possible  to  do  so. 

I  have  nothing  further  to  say  at  this  point  except  that  the  dis- 
cussion has  been  extremely  interesting.  I  have  not  changed  the 
view  I  had  when  I  wrote  the  paper.  I  believe  we  can  get  the 
most  out  of  insoh'cnt  companies  for  the  benctit  of  the  policy- 
holders in  the  way  suggested,  and  we  can  have  the  highest  pos- 
sibility, with  a  good  man,  of  putting  such  a  company  on  its  feet 
again. 
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Remarks   of  Mr.  Gerai.ij  M.   Rvan,    F.  I.  A.,  ox  being 

INTRODUCED    TO    I'HE    ACTUARIAL    SoCIK'IW 

The  Prksident  (Mr.  H.  VV,  St.  John):  (ientlcmen,  I  have  the 
pleasure  of  introducing^  to  your  favorable  reception  Mr.  Gerald  11. 
Ryan,  the  editor  of  the  Journal  of  the  Institute  of  Actuaries. 

Mr.  Ryan  was  received  with  applause  and  addressed  the  Society  : 
Mr.  President,— I  am  very  much  obliged  to  you  for  your  intro- 
duction of  me  to  the  Society,  and  to  you,  gentlemen,  for  the  way 
in  which  you  have  received  that  introduction. 

On  the  other  side  of  the  water  we  have  watched  with  a  great 
deal  of  interest  the  formation  of  your  Society.  At  the  time  that  we 
learned  of  your  Society  we  also  had  an  intimation  of  the  formation 
of  another  society.  That  society,  which  was  denominated  the 
Faculty  of  Actuaries  (laughter)  we  at  first  looked  upon  as  a 
highly  respectable  body  with  very  honorable  aims,  and  it  was  not 
until  we  had  studied  the  announcements  and  the  literature  of  both 
societies  that  we  came  to  see  that  one  was  running  on  safe  lines 
and  the  other  on  unsound  lines  ;  and  which  was  running  on  the 
safe  lines  I  prefer  not  to  say  at  the  present  moment. 

We  have  had,  from  time  to  time,  visits  from  some  of  your  dis- 
tinguished members  in  England,  and  I  cannot  but  think  it  a  matter 
of  very  great  regret  that  on  the  first  occasion  when  the  English 
actuarial  society  has  the  privilege  of  being  represented  at  a  meeting 
of  the  Actuarial  Society  of  America,  it  should  not  speak  through 
one  of  the  eminent  members  of  the  profession  who  has  imprinted 
his  individuality  on  actuarial  literature,  and  won  for  himself  a  fore- 
most position.  That  it  should  have  fallen  to  my  lot  to  address 
you,  as  their  representative,  is  one  of  those  accidents,  like  the 
accident  of  birth,  which  no  one  can  foresee  and  which  no  one  can 
prevent.  But  I  am  sure  you  will  allow  me  to  say,  acting  as  their 
humble  representative  this  afternoon,  that  the  Institute  of  Actuaries 
holds  the  right  hand  of  fellowship  to  your  Society  which  has 
recently  been  established,  and  entertains  the  hope  that  your  Society 
may  do  as  good  work  as  we  at  home  think  the  Institute  has  done. 
If  we  consider  what  the  Institute  of  Actuaries  has  been  able  to 
achieve  in  the  past  two  generations,  I  think  every  one  must  admit 
that  if  your  new  Society  can  do  as  much  in  the  next  fifty  years  it 
will  have  justified  its  foundation  in  every  respect.  The  Institute 
can  look  back  to  a  time— I  cannot  say  when  actuarial  science  was 
unknown,  because  there  were  many  men  forty  or  fifty  years  ago 
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who  were  highly  skilled  in  actuarial  science,  and  were  conducting- 
their  companies  to  great  success— but  when  there  were  few  facili- 
ties for  the  acquisition  of  sound  actuarial  knowledge  ;  and  we  have 
since  then  witnessed  a  movemei^t  which  has  had  inestimable 
results  in  many  unforeseen  directions.  It  is  not  only  to  the  credit 
of  the  Institute  that  some  of  its  ablest  men  have  been  identified 
with  the  practical  management  of  companies  and  have  carried 
those  companies  to  a  conspicuous  success,  —it  is  not  only  that,  but 
it  is  that  the  Institute  of  Actuaries  has  freely  and  widely  propagated 
sound  knowledge  on  all  professional  subjects,  and  has,  so  to  speak, 
trained  up  a  whole  army  of  experts  who  tind  a  vocation  in  the 
various  companies  in  whose  service  they  are,  and  exercise  a  great 
influence  on  the  working  of  life  assurance  business.  Therefore,  I 
think  that  if  your  Society  in  forty  or  fifty  years'  time  can  trace  the 
hidden  workings  of  its  operations  and  associate  them  with  a  con- 
tinued and  unbroken  progress  in  life  insurance,  and  with  the 
gradual  strengthening  of  insurance  company's  reserves — in  fact, 
with  a  steady  march  of  life  insurance  operations  along  safe  lines — 
I  think,  sir,  you  and  the  insurance  world  will  have  abundant  cause 
to  congratulate  yourselves. 

It  is  natural  that  there  should  be  many  points  at  which  we  feel 
that  we  touch  common  ground,  and  I  should  like  to  mention  one 
impression  which  my  recent  visit  in  Canada  made  upon  my  mind. 
In  going  through  Canada  I  was  delighted  to  find  that  the  recent 
system  of  examinations  which  the  Institute  of  Actuaries  has  estab- 
lished in  Canada  has  called  forth  some  sort  of  enthusiasm,  if  we 
can  apply  the  word  enthusiasm  at  all  to  life  insurance  subjects, 
which  I  think  some  people  doubt.  There  were  evidences  through- 
out insurance  circles  that  people  were  looking  to  this  extension  of 
our  examination  system  with  a  great  deal  of  interest  as  affording 
the  rising  generation  an  encouragement  to  acquire  knowledge 
and  opportunities  for  advancement  which  hitherto  they  had  not 
possessed.  And  I  think,  sir,  that  is  a  movement  which  is  fraught 
with  the  highest  promise  for  the  cause  of  life  insurance  business. 
One  other  point  which  struck  me  in  Canada  was  this,  that  in  the 
insurance  department  in  Ottawa  there  arc  no  fewer  than  three 
members  of  the  Institute  of  Actuaries  on  the  statf.  There  is  Mr. 
Fitzgerald's  assistant,  who  is  a  fellow  of  the  Institute  by  examina- 
tion ;  a  second  assistant  has  passed  two  examinations,  and  another 
gentleman  has  passed  one.  Now,  nothing  could  be  more  satistac- 
tory,  I  think,  in  the  interests  of  the  Institute  of  .Vctuaries,  or,  in  fact. 
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in  the  interests  of  actuarial  societies  in  j^eneral,  than  to  find  a 
Government  department  recognizing  its  position  and  encouraging 
its  clerks  to  become  members  of  its  body.  Unfortunately,  if  you 
gentlemen  were  to  come  over  to  the  "old  country,'"  and  go  to  our 
Board  of  Trade,  which,  year  by  year,  prepares  in  condensed  form 
the  accounts  of  British  life  insurance  companies,  and  has  charge 
of  the  administration  of  the  Life  Assurance  Companies'  Act,  I  think 
you  might  search  high  and  low,  from  the  President  of  the  Board  to 
the  janitor,  but  you  would  not  find  a  member  of  the  Institute  of 
Actuaries  on  the  regular  staff,  though  I  ought  to  add  that  they  have 
as  consulting  adviser  an  actuary  of  great  eminence.  (Laughter.) 
Well,  sir,  I  think  that  is  one  point  where  Ottawa  scores  and  Lon- 
don does  not.      (Applause.) 

1  have  been  glancing  over  your  publications,  and  I  notice  many 
things  in  them  which  are  beginning  to  excite  great  interest  in  our 
country.  For  example,  there  are  the  constant  references  to  the 
rate  of  loss  as  contradistinguished  from  the  rate  of  mortality — a 
matter  which  the  committee  of  the  Institute  of  Actuaries  charged 
with  preparing  our  new  mortality  experience  will,  no  doubt,  very 
carefully  consider.  It  is  also  right  to  mention  the  various  publica- 
tions which  the  public  spirit  of  American  companies  has  induced 
them  to  offer  to  the  actuarial  world — publications  exhibiting  the 
results  of  special  mortality  experiences  and  explaining  new  methods 
of  manipulating  the  original  facts.  In  this  branch  of  investigation, 
the  ingenious  devices  which  seem  to  spring  naturally  from  the 
fertile  American  brain  have  created  a  great  amount  of  interest  in 
our  country.  The  method  of  Final  Series,  for  instance,  which  Mr. 
Meech  first  brought  into  prominence,  and  the  excellent  methods 
adopted  by  the  "Connecticut  JMutual'  in  getting  out  its  mortality 
experience  ;  also  the  plan  which  Mr.  Pierson  adopted  in  the 
"Washington"  investigation.  All  these  methods  have  aroused 
attention  in  England,  and  show  us  across  the  water  that,  although 
you  may  not  follow  the  exact  courses  we  adhered  to,  you  still  find 
you  are  able  to  work  very  much  on  the  old  lines.  There  can  be 
no  doubt  that  the  investigation  committee  at  home,  from  whose 
work  in  preparing  the  new  mortality  experience  so  much  is 
expected,  will  take  into  earnest  consideration  your  contributions  to 
this  branch  of  our  subject,  with  a  view  to  avail  themselves  of  the 
improvements  you  have  introduced. 

I  must  repeat  my  gratitude  for  the  way  in  which  you  have 
listened  to  me  during  these  few  moments,  and  for  the  very  cordial 
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reception  given  to  me,  not  only  in  this  room  but  wherever  I  have 
been.  I  hope  that  at  some  future  meeting  you  may  have  a  worthy 
representative  of  our  Institute  among  you,  and  that  we  in  our 
country  may  see,  as  frequently  as  the  cause  of  pleasure  permits 
your  stray  birds  of  passage  to  give  us  a  call — as  frequently  as  that — 
may  see  members  of  your  Society  and  welcome  them  in  the  Insti- 
tute of  Actuaries.      (Applause.) 
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AliSTKACT    FROM    TIIK    MlNUTES  OI-'    IIIK    l'\\I.I,    MkHTING  OF 
rilF    ACTUAKIAL    SoCIETY    OF    AmF.KICA,    H1;i,1)    IN    RoOM 

303  OF  THE  Buii.Dixo  OF  THE  MuiUAE  Life   Insurance 

Company,    New    York,    on    Thursday    and    I*"riday, 
October    i  nii  and    12111,    1894, 


FIRST    SESSION. 

Thursday,  October  nth,  1894,  2  p.  m. 
The  meeting-  was  called  to  order  by  the  President,  Mr.  Howell 
W.  St.  John. 

Opening  Address  by  President  Howell  W.  St.  John. 

Gentlemen  : 

A  distinguished  man  of  letters,  Thackeray,  I  believe,  has  said  : 
"If  one  could  only  recollect  at  the  proper  moment  the  fine  things 
thought  of  in  the  cab."  In  like  manner  I  would  recall  not  fine 
things,  indeed,  but  fugitive  ideas,  and  include  them  in  my  re- 
marks to-day,  an  exercise  that  you  are  aware  rests  only  on  prece- 
dent, gracefully  initiated  by  ex-President  Homans  at  the  autumnal 
meeting  four  years  ago. 

At  our  recent  session  I  ventured  to  express  some  thoughts  relating 
to  the  chief  function  of  the  Association — development  of  its  "Pa- 
pers and  Transactions."  The  present  assembly,  occurring  at  the 
close  of  the  season  generally  devoted  to  recreation  and  personal 
affairs,  permits,  it  seems  to  me,  the  presentation  of  a  few  reflec- 
tions, in  a  measure  immature,  though  I  hope  not  wholly  void  of 
interest.  I  ask  you,  then,  to  consider  with  me  for  a  few  moments 
what  I  may  term — by  a  little  straining  of  analogy,  and  in  homely 
phrase — two  or  three  points  of  actuarial  housekeeping,  in  which  I 
shall  include  only  questions  relating  to  the  economy  of  a  well- 
ordered  household  of  specialists. 

Suggestion  has  been  made  in  the  interests  of  our  younger  mem- 
bers, by  several  distinguished  fellows,  that  a  number  of  them  be 
chosen,  as  occasion  may  require,  to  prepare  the  leading  criticisms 
of  the  several  previously  published  papers. 

With  regret  I  am  unable  to  wholly  concur  in  this  opinion,  be- 
cause the  results  attained  through  the  exercise  of  the  higher  critical 
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faculties  are  so  nearly  alike  the  fruits  of  development  that,  to  per- 
form the  essential  work  of  review,  selection  should  be  made  with 
reference  to  the  proved  fitness  and  predilection  of  the  member  for 
this  comprehensive  service,  whenever  such  choice  is  practicable  ; 
and  this  allotment  of  tasks  strictly  conforms  to  well-founded  prin- 
ciples of  domestic  discipline. 

Doubtless,  it  has  not  escaped  your  observation  that,  while 
several  numbers  of  the  Society's  publications  contain  statistical  and 
mathematical  contributions  of  marked  value,  yet  the  tenor  of  the 
greater  portion  of  the  essays  is  chiefly  critical— investigation  of 
current  hypotheses  and  administrative  methods.  When  we  re- 
flect for  a  moment  upon  the  tentative  character  of  the  development 
of  domestic  life  insurance,  the  chief  cause  of  this  condition  be- 
comes apparent,  and  the  opinion  seems  warranted  that  it  will  also 
obtain  in  the  immediate  future  ;  hence  is  it  not  true  that  greater 
variety  and  value  will  result  in  that  portion  of  our  work  intended 
for  the  public  eye  if  selection  for  writing  formal  reviews  be  made 
as  I  have  suggested  ? 

What  I  have  just  stated  in  no  wise  refers  to  those  labors  of  the 
actuarial  household  included  in  original  papers  and  voluntary  dis- 
cussions ;  all  will  agree  that  in  them  extended  participation  is 
needed  if  a  just  distribution  of  duties  and  privileges  shall  prevail. 

It  has  been  well  said  by  one  of  its  leading  and  right  zealous 
fellows,  that  this  association  cannot  command  professional  esteem 
if  a  significant  portion  sink  into  a  state  of  inertness  and  fail  in  the 
completion  of  common  obligations.  Manifestly,  in  the  course  of 
faithful  labor  it  is  not  essential  that  all  papers  and  discussions 
shall  attain  the  eminence  which  arouses  public  attention  and  wins 
admiration.  Do  not  forget  that  the  way  of  progress  is  filled  with 
experiments. 

With  your  assent  I  will  refer  to  another  topic,  viz.,  the  selection 
of  one  or  more  members  to  edit,  with  full  discretionary  powers,  the 
"  Papers  and  Transactions,"  in  order  that  well-defined  responsibility 
and  the  requisite  authority  obtain  with  reference  to  this  exacting 
office.  Evidently,  its  contluct  includes  a  notable  extension  of  the 
duty  assigned  to  the  Council  (Constitution,  Art.  \T.)  of  "selecting 
l)apers  for  reading  and  discussion."  It  is  obvious,  also,  that  it  docs 
not  at  present  exist  by  prescription.  I  have  no  (.lesire  to  indicate 
the  methods  or  point  out  the  limitations  of  this  work.  It  is  sutli- 
cient  that  you  yieUl  attention  to  the  suggestion. 

The  objection  may  be  urged  that  zealous  editorial  services  may 
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occasionallv  prove  invidious.  No  douhl,  such  a  state  of  affairs  may 
arise  ;  hut,  even  in  that  event,  in  view  of  the  result  to  be  attained, 
it  should  be  regarded  as  a  sequel  of  little  moment — in  fact,  as  one 
of  the  inevitable  costs  of  efficient  manaj^ement. 

Permit  me  to  bring  to  your  notice  the  message  of  the  Council 
with  reference  to  proposals  for  membership,  and  in  order  to  stimu- 
late deliberation  upon  this  subject,  I  will  add  here  one  or  two  inter- 
rogatories to  their  commendation.  What  are  the  cardinal  objects 
of  organization  ?  To  what  extent  may  these  be  held  subordinate 
to  personal  interests?  What  are  the  purposes  of  an  enlargement 
of  our  number?  Concerning  this  point  other  pertinent  inquiries 
readily  occur,  but  I  do  not  offer  them,  as  I  do  not  intend  to  indulge 
in  a  discussion  of  the  question,  but  simply,  as  already  stated,  to 
induce  earnest  consideration  of  it. 

I  take  this  opportunity  to  inform  you  of  a  suggestion  made  by 
one  of  our  esteemed  fellows — that  the  autumnal  meetings  of  the 
Association  be  held  at  some  attractive  place  of  public  resort  and 
entertainment.  You  are  aware  that  a  decision  with  respect  to  this 
proposal  rests  exclusively  with  the  Council,  but  I  bring  it  to  your 
notice  as  a  precedent  calculated,  in  a  degree,  to  influence  others  to 
lay  before  this  committee  any  matter  falling  within  its  jurisdiction 
which  they  believe  to  be  of  general  interest. 

Finally,  1  submit  this  self-evident  proposition  :  Keen  interest 
and  active  participation  in  all  the  duties  of  membership  are  the 
essential  conditions  of  efticient  and  permanent  actuarial  house- 
keeping. 

The  President  then  introduced  to  the  Society  Mr.  Gerald  H. 
Ryan,  F.  I.  A.,  editor  of  the  Journal  of  the  Institute  of  Actuaries, 
London.      (See  his  remarks,  pages  508-11.) 

Otftcers  and  members  were  present : 

Howell  W.  St.  John,  President ;  Emory  INIcClintock,  ist  Vice- 
President  ;  Bloomfield  J.  Miller,  2d  Vice-President ;  Israel  C. 
PiERSON,  Secretary  ;  Oscar  B.  Ireland,  Treasurer.  Other  members 
of  Council — David  Parks  Fackler,  Geo.  B.  Woodward,  Thos.  B. 
Macaulay,  Geo.  W.  Phillips,  Daniel  H.  Wells,  Chas.  A.  Loveland. 
Members — David  G.  Alsop,  Jesse  J.  Barker,  John  J.  Brinkerhoff, 
James  McI.  Craig,  James  C.  Crawford,  George  Ellis,  Clayton  C.  Hall, 
Robert  G.  ;Hann,  Augustus  F.  Harvey,  William  Hendry,  Charles 
Hildebrand,  John  M.  Holcombe,  George  W.  Hubbell,  Charles  N. 
Jones,  James  M.  Lee,  Charlton  T.  Lewis,  Elbert  P.  Marshall, 
William    A.    Marshall,     Hiram    J.     Messenger,     Jr.,     Walter    S. 
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Nichols,  Sydney  N.  Ogden,  Maxtmiliax  H.  Peiler,  Gardner  L. 
Plumley,  George  F.  Salter,  Edward  J.  Sartelle,  Henry  W.  Smith, 
William  S.  Smith,  Joseph  H.  Sprague,  Edward  L.  Stabler,  William 
E.  Starr,  John  Tatlock,  Jr.,  Archibald  A.  Welch,  William  D. 
Whiting,  Walter  C.  Wright,  and  Gerald  H.  Ryan,  F.  I.  A.,  after 
his  election. 

Upon  motion,  the  Minutes  of  the  Annual  Meeting,  as  printed  in 
Papers,  etc.,  No.  ii,  were  approved. 

The  Secretary  read  a  summary  of  the  proceedings  of  the 
Council. 

The  Council  having  recommended  the  following-named  gentle- 
men, they  were  unanimously  elected  to  membership  : 

Gerald  H.  Ryan,  F.  I.  A.,  Actuary  of  the  British  Empire  Mutual 
Life  Assurance  Company;  Robert  W.  Huntington,  Jr.,  A.  B. , 
Actuary  of  the  Conn.  General  Life  Insurance  Co. 

Mr.  Fackler,  in  behalf  of  the  Council,  gave  notice  of  proposed 
amendments  of  the  By-Laws.  Art.  2.  Insert  the  words  "the 
President  or  "'  after  the  ninth  word,  so  that  the  Article  will  read  : 

Art.  2. — Meetings  of  the  Coimcil  shall  he  called  whenever  the 
President  or  four  members  of  the  Council  so  request,  but  not  without 
sending  notice  to  each  member  of  the  Council  ten  or  more  days  before 
the  time  appointed  ;  siich  notice  shall  slate  the  subjects  intended  to  be 
brought  before  the  meeting,  a?id  should  other  matter  be  passed  upon, 
any  member  of  the  Council  shall  have  the  right  to  re-open  the  question 
at  the  next  meeting. 

Art.  5.   Amend  so  that  it  will  read  : 

These  By-Laws  may  be  am,ended  by  an  affirmative  vote  of  tivo- 
thirds  of  the  members  present  at  ariy  meeting  held  at  least  three 
months  after  notice  of  the  proposed  amendment  shall  have  been  sent 
to  each  member  by  the  Secretary. 

Mr.  Samuel  E.  Stilwell,  having  given  up  actuarial  pursuits  ami 
assumed  the  general  agency  of  a  Life  Insurance  Company,  offered 
his  resignation  as  a  member  of  the  Society.  On  motion,  the  resig- 
nation   was  accepted,   with  an  expression  of  regret. 

New  papers  were  read.     (See  pages  427-447.) 

"Formula  for  Valuation  by  Groups."     Wm.    D.   Whiting, 

"Methods  of  Distribution  Pursued  in  Great  Britain."     Robert 

G.     1 1  ANN. 

"  I'-xTKNDED  Term  Insurance."     William   Hendry. 
"Graphic    Interpolation    by    Mechanical    Means."     George  F. 
Salter. 
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Then  followed  discussion  of  papers  which  liad  been  read  at 
previous  meetings.     (See  pages  448-507.) 

"A  Life  Table  Based  Upon  Insurance  in  iiik  American  J'ropics. " 
C.  N.  Jones. 

"On  the  Different  Methods  Proposed  for  Valuing  the  Market- 
able Securities  Held  by  Life  Insurance  Companies.  Hiram  J. 
Messen(;er,  Jr. 

"On  the  Fluctuation  of  the  Rate  of  Mortality  versus  Rate 
OF  Loss.     Charles  Hildebrand. 

"A  Method  of  Apportioning  Surplus  Used  hy  Australian  Com- 
panies."    David  Carment. 

"Suggestions  in  Respect  to  Dealing  with  Companies  in  which 
THE  Reserve  is  Impaired.''     Henry  Worthington  Smith. 

During-  the  discussion  the  Society  adjourned  until  October  12th, 
at  10  A.  m. 


Insurance  Club,  t^2  Liberty  St., 

October  nth,  7  p.  m. 
About  50  members  sat  down   to   dinner.     The  President,   Mr. 
Howell  W.  St.  John,  presided.     Informal  after-dinner  speeches  were 
made. 


SECOND   SESSION. 


Friday,  October  12th,  1894,  10  a.  m. 

Mr.  Howell  W.  St.  John,  President,  in  the  chair. 

On  motion  of  Mr.  Fackler  it  was  resolved  that  the  thanks  of  the 
Actuarial  Society  of  America  be  given  to  the  Mutual  Life  Insurance 
Company  for  the  use  of  commodious  rooms  for  the  Fall  ]Meeting 
of  1894. 

The  discussion  of  papers  was  then  continued. 

Adjourned  at   i   p.  m. 

ISRAEL  C   PIERSON, 

Secretary, 
21  Cortlandt  Street,  New  York. 
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